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ON THE SPOT! 


Here is a fast, accurate gage that has a hundred 
uses. It can be used at the machine, in production, 
in the inspection department ...and in the gage 
laboratory. 

Simple to use, it requires no special skill on the 
part of your personnel. It weighs only 3 lbs. 

MICROtrol 170 transistorized gaging system, 
which includes a battery-powered amplifier and 
four types of interchangeable gage heads, is for use 
with production comparators, height gages, snap 
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devices. 


INDICATOR GAGE HEAD AGD GAGE HEAD used FRICTIONLESS GAGE 
used with stondard height with snop gage for pro HEAD used with compora 
gcege-stand for surface duction line inspection tor stand to heck pro 
plote work Juction parts 


Features 


Only 2 control knobs 
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Large meter with 4.6” scale 
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* 003” or = .001” to + .010” 
Accurate—transistorized throughout 
Pocket-sized-—5%” square by 3s” 
Mounting adapters and gage head stored in cover 
Carrying case handle doubles as amplifier 
stand 
Lightweight —weighs only 3 Ibs. 

Battery powered—can be used anywhere 
AA dry cells can be used in emergency 
Gage heads interchange quickly and easily 


Basic System... complete with gage head and amplifier 
... only $340.00 
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Order Direct from 
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Random Balance 


Part |—The Missing Statistical Link 
in Fact Finding Techniques 


THOMAS A. BUDNE* 


Statistical Engineering Consultant, Great Neck, N. Y. 





Editorial Note 
This article will appear in Industrial Quality Control 
as three parts. Part II—Techniques of Analysis will 
appear in the May issue and Part III—Case Histories 
will appear in the June issue 








MANUFACTURING, ENGINEERING, RESEARCH AND DEVELOP- 
MENT are constantly faced with problems of fact finding 
in their normal activities as well as in their trouble 
shooting activities. The technical personnel involved in 
these activities may well be viewed as detectives, pick- 
ing up and following clues which will lead them to the 
source of the problem. The experienced and seasoned 
detectives of science and technology have learned to 
appreciate the clues of variation as the most direct path 
to follow. Consider the simple, indisputable logic that 
where there is an effect, there is a cause; where there 
is variation in a measured characteristic of a product 
or process, there is a varying force which creates it 
The solutions to most problems lend themselves to this 
logic 
In product development, for example, if the detective 
can track down the major sources of variation in a 
product characteristic, which he hopes to improve, he 
will then know what he must do to achieve his objec- 
tive. A sample list of some specific illustrations of 
problems which require this identification of sources of 
variation are: 
1. Which variables should be modified to achieve a 
more desirable product? 
Why is there so much lack of reproducibility in 
the method of measurement itself? 
Which variables in the manufacturing process ari 
responsible for the undesirably large variation 
in the product—or even for the undesirably larg: 
process capability? 
Which variables should be modified for better 
tool life or higher productivity? 
What tolerances in complex products would be 
realistic and allow performance within specifica- 
tions? 
Which elements of design most affect reliability 
and mean time to failure? 
rhe writer is indebted to members of the staff of Rath & Strong 


Inc., with whom he was associated during the initial preparation of 
this article, for their valuable suggestions and criticisms 
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Common sense and technical knowledge and experi- 
ence are at all times the primary weapons for attacking 
such problems. Losses are measured by the amount of 
time in which the problem goes unresolved, and only 
too frequently this valuable time is wasted when it has 
become evident that the problem will not yield to the 
attack of the primary weapons alone. Yet attack afte: 
attack may be made and with each such successive attack 
the usually effective primary weapon insidiously de 
generates into a very expensive guessing game. On the 
other extreme is the failure to bring the primary 
weapons into play immediately. Bringing in the heavy 
artillery, the complex statistical methods, manned by 
specialists, mathematical and statistical experts, cannot 
be condoned as an initial means of attack on a problem 
The nonspecialists with their common sense and techni 
cal know-how may find a solution very quickly. This is 
a day-to-day occurrence which goes unheralded and 
unpublicized. We have learned long ago that it is best 
to follow the lessons of nature in not permitting com 
plexity when simplicity will suffice 

‘In the type of problems illustrated above, it is clea: 
that in each case a large number of variables can be 
listed as possible sources of effect on the problem. When 
common sense, technical knowledge, and experienc: 
alone fail, the critical facts and variables must be 
searched out with the sieves and spectacles of statis 
tically planned techniques 

Simple preliminary investigations may quickly rr 
move a large number of variables from the total spec- 
trum of possibilities.* When what remains still covers a 
number of alternatives, the statistically designed ex- 
periment becomes the means of resolving the problem 
with a minimum of lost time. 

It is not unusual to find that ten to twenty variable: 
can be included in a list of the possible sources ol! a 
problem. A sampling of actual experiences shows the 
following: 

(a) A foundry operation with a problem of exces 
sive variation in casting quality listed seventeen 
variables as possible sources of trouble after 
initial eliminations 

(b) A chemical company with a problem of too 
much quality variation in a continuous process 


*Budne, Thomas A SQC Can Be Made More Effective Industrial 
Quality Control, Vol. XV, No. 6, Dec. 1958, p. 10-12 





had twelve possible sources of variation re- 
maining. 

(c) A testing laboratory boiled the possible sources 
of lack of reproducibility in a testing method 
down to fifteen variables. 

(d) A plastics processing company could easily 
eliminate all but twelve variables as sources of 
erratic operation in its processing line. 

(e) An electronics company had to evaluate twenty 

sets of tolerances in an electronic circuit simul- 
taneously in searching for the means to reduce 
the range of variation in circuit outputs. 
A chemical development laboratory had to eval- 
uate the effects of changing the quantities of 
fifteen ingredients simultaneously to find those 
changes or combination of changes which could 
produce a desired property in a product. 

The statistically designed experiment, then, becomes 
the next logical step and the following questions arise: 

How many variables can be programmed into the 
experiment and which ones shall they be? 

How many levels for each variable selected? 
What is the best design for the experiment? 
How many test runs will be required? 

Under what conditions and under whose respon- 
sibility will the experiment be executed? 

What is the nature of the analysis to be applied 
to the experimental data and who will be re- 
sponsible for carrying it out and for drawing 
conclusions? 

The answers to these important basic questions above 
provide an opportunity for a discussion of Random Bal- 
ance Designs in contrast to complete balance designs. 

To provide a realistic basis for discussion, let us use 
the problem of experience (b)-—-the chemical company 
with a problem of product variation. There were 12 
variables to be considered: four temperatures, a pres- 
sure, rates of feed for three ingredients, speed of 
mechanical stirring, reaction time cycle, cooling tem- 
perature, cooling time 

Alternative answers to the questions raised above 
could be 

A 1/64 replicate of a 2'* factorial design program- 

ming all twelve variables with two levels each into an 

experiment with 64 test runs. Of 66 two-factor 
nteractions, ten will be deliberately confounded 
with ten others, while the remaining 46 two-factor 
interactions will be confounded with four-factor in- 
teractions. The design will be planned so that if 
any two-factor interaction appears likely, it will be 
confounded with an unlikely four-factor interaction. 


A 1/128 replicate of a 2'* factorial design program- 
ming all 12 variables at two levels each into an 
experiment with 32 test runs. The confounding 
problem, however, becomes quite complex. 


A meeting of minds of technical people and statis- 
ticians could reach an agreement that the experi- 
ment should consider only a specified and most 
suspected six or seven of the twelve variables. A 
% replicate of a 2° or a % replicate of a 2? factorial 
design would then be appropriate. The problem of 
confounding will be relatively minor. 

If there is a need to include more than two levels 
of one or more variables, the number of tests must 
be increased by at least 50 percent 

The nature of the investigation is such that it must 
take place under normal but carefully controlled pro- 


duction conditions, with production personnel and 
facilities, with the guidance of the statistical group. 


The design of the experiment as well as the analysis 
and interpretation of the experimental data, are 
necessarily and solely the responsibility of the 
statistician. 


The analysis will use the usual analysis of variance 
table, testing for significance of each variable and 
all interactions at predetermined levels of signifi- 
cance. Any doubtful results for reasons of con- 
founding or otherwise will require a smaller clarify- 
ing experiment. 


The alternative recommended here is: 
A Random Balance Experiment which contains all 
the variables which can possibly contribute to the 
problem, regardless of number. For the purposes 
of screening and maximum simplicity, no more than 
two levels of each variable are recommended, but 
any reasonable number of levels can be programmed 
for each variable, where it is desirable. Between 
30 and 50 tests will be required, depending on the 
reproducibility of the measuring procedure itself 
and on the number of times more than two levels 
are used. The experiment will be run under normal 
production conditions, primarily under the direc- 
tion of the personnel responsible for resolving the 
problem. The analysis will first take the form of a 
graphical presentation of the experimental results, 
carried out by the technical personnel conducting 
the experiment. The assistance of the statistician 
is required only if complexities develop in the 
analysis. 
This final alternative will be meaningless without a 
thorough discussion of its underlying philosophy, which 
follows. 


Random Balance Philosophy 


Wherever a problem exists, the evidence of its exist- 
ence generally manifests itself in some measurable form 
of variation: variation in product, variation in test 
measurements, variation within each unit measured 
several times, or variation from unit to unit or from 
hour to hour or day to day or month to month; varia- 
tion from machine to machine, or shift to shift o1 
operator to operator. 

The problem becomes evident when any one or more 
of these or other forms of variation becomes excessive, 
and results in economic loss of some form. Lack of 
consistently good quality which affects sales, troubles 
in maintaining the production schedules and excessive 
tool replacement, are a few examples of causes of 
economic loss. 

Whenever variation exists there are one or more 
forces in action creating this variation. Philosophically 
one may say that almost any factor or detail which can 
affect the environment of the variation in question is a 
contributing element. When a man walks across the 
floor of a manufacturing operation, he contributes some 
variation to the operation—small—unmeasurable, but a 
contribution nevertheless. In this way the total number 
of elements contributing even the most minute amount 
to the total variation in product can easily be very 
large. 

It would be absurd to believe that all elements made 
an equal contribution to the total effect. Experience 
after experience indicates that not only is such not the 


INDUSTRIAL QUALITY CONTRO 





Total Veriation - % 
oe 


Cvmuleted Contributions Te 
8 








ad =e - ) a ~ 
a4ecoe res uy 


Individual Sources of Variation Ranked in Order of Magnitude 


Figure 1—The Mal-Distribution of Causes to a Total Effect 


case, but, in fact, that where the list of possible con- 
tributors is large, the magnitude of contributions covers 
the complete range of small to large contributions and 
that if all contributions were ranked in magnitude and 
cumulated, we would have a picture such as shown in 
Fig. 1. 

It becomes readily clear that of a large number of 
contributors only 2, 3 or 4 of the largest are frequently 
responsible for as much as 50 percent or more of 
the total effect. We shall call this phenomenon the 
mal-distribution principle or the mal-distribution as- 
sumption. 

In a very appropriate analogy recently used by Dr. 
W. E. Youden, the magnitude of an individual effect, 
variation or otherwise, contributed by each element or 
variable, may be considered as the elevation of a hill 
or mountain. The location of a mountain or a hill in an 
unexplored geographical region is the identification of 
the variable making the contribution. 

Every unexplored region consists of points of varying 
elevations. In a mountainous area, all mountains have 
different elevations but inevitably a very few will be 
found which stand head and shoulders above the others. 
Ranking the altitudes and cumulating them, we would 
again see the picture of Fig. 1 above. In a region which 
consists only of hills, again a very few hills will appear 
relatively as mountains compared to the lesser hills 
Even in an area of plains, there are mounds which 
appear relatively as mountains. 

In a region of a few mountains and many hills and 
mounds, it is clear that if the ranking mountains are 
removed one by one, we need not go too far before 
what is left appears relatively level and that the 
removal of any one remaining effect reduces the total 
effect by a very insignificant amount. In the actual 
problem this is the point at which the removal of the 
remaining largest contributor to the problem brings no 
economic or practical advantage whatever; the cost of 
removal having equalled or even far exceeded the 
economic gains. 

On the other hand, indiscriminate removal of indi- 
vidual effects can be an extremely uneconomical affair. 
It means nothing to locate and remove large numbers 
of hills if even one mountain escapes detection only 
because the number of tests, having been restricted, 
did not permit exploration of all areas of the unex- 
plored region. 

The random balance design is a method for screening 
all possible contributing variables in a limited number 
of test runs. Its primary objective is to locate all the 
mountains by a rough survey of all areas of the 
unknown region. If twenty possible contributing vari- 
ables were programmed into a random balance designed 
experiment, it is almost certain that all the relative 
mountains among the twenty would be located. (Only 
the unusual higher-order interactions may possibly 
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escape detection.) We are assuming, of course, that the 
mal-distribution of causes to a given effect is always a 
fact—that a very few of the contributing causes have 
major critical effects and the large majority have mino1 
and relatively insignificant effects. This assumption is 
well supported by experience. 

It is appropriate to note that only in the case of the 
electronics company were there as many as five critical 
variables. Of the five, two had significantly more effect 
on circuit output than the other three. In the other 
illustrative situations, two or three oi the variables in 
each case were primarily responsible for the existence 
of the problem. Control or modification of these two o1 
three critical variables was sufficient to resolve the 
problem. 

Almost all mathematical and statistical theories rest 
on certain basic assumptions. Euclidian geometry has 
its axioms and postulates. Modern statistical theory 
rests heavily on the assumption that the observations 
come from a normal distribution. When these assump- 
tions fail, as they sometimes do, then conclusions de- 
pendent on methods embodying such assumptions may 
be incorrect. We can ask no more than that any 
assumption which is made be in harmony and agree- 
ment with life and nature. The validity of an assump- 
tion can be judged only in the light of experience, o1 
where no experience exists, on the credibility of the 
assumption. The mal-distribution assumption of random 
balance is at least as acceptable as that of the normal 
distribution assumption. 

Accepting the mal-distribution assumption, there is 
no limit to the number of variables which may be 
programmed into an experiment. If 20 variables include 
all the critical few, then it can do very little harm to 
add another ten variables into the experiment, since 
they must be in the category of the “insignificant many” 
The mountains will continue to protrude. If on the 
other hand, an additional ten variables contain a moun- 
tain not contained among the original 20 variables, 
then it becomes most imperative that these ten should 
also be included in the experiment 

The obvious conclusion is that “all” possible con- 
tributing variables should be included in the experi 
ment if the screening objective is to be achieved 

It is possible that one or more of the critical variables 
may escape inclusion in the design. Such variables 
remain as unprogrammed random effects, in contrast 
to the randomized programmed effects, and must re 
flect themselves into the unexplained variation which 
the analysis will show. The sequential feature of the 
analysis of the early random balance test results will 
indicate the likelihood that such critical variables have 
been overlooked and permit the inclusion of newly 
suspected variables in the design at any point in the 
experiment. 

Thus the objective of the random balance experiment 
differs quite sharply from the objectives generally 
associated with a factorial experiment or fractional 
factorial experiment 

An experimenter cannot hope to include all possible 
contributing variables into a fractional factorial experi- 
ment without getting into an impossible or highly 
unpracticable number of tests, or suffering under the 
burden of every complex confounding problem. The 
limited area that the factorial design does explore is 
explored much more thoroughly than can be achieved 
by a random balance experiment. Instead of judging 
that elevated areas are mountains by comparison to 
other elevated areas included in the explored space, it 
measures the elevation of all hills as well as all 
mountains that happen to lie in the more restricted 





area under exploration. The yardstick of measurement 
is residual variation, which by random balance philos- 
ophy is the variation created by all the variables not 
included in the experiment, by the mounds, hills, and 
mountains excluded from the actual region of ex- 
ploration 

“Statistical significance” is an expression of great 
importance in the process of analyzing the results of a 
factorial experiment. It is the statistical expression 
meaning that what appears to be a hill or a mountain 
or even a mound is truly what it appears to be and is 
not a mirage created by the whims of chance 

The statistical test of significance may be compared 
to a magnifying procedure. Differences in objects al- 
ways exist, even though they are purported to be 
identical. When they are not visible to the naked eye, 
the differences may become visible under a magnifying 
glass. If not visible under a magnifying glass, they may 
become visible under a microscope. If not visible under 
a microscope, they may become visible under an elec- 
tron microscope of tremendous magnification. And if 
we may again become philisophical, if the differences 
cannot be seen by any existing scientific means, then 
this is only the fault of man’s limitations 

So it is with statistical tests, with the exception that 
they do not have man’s limitations. Differences of any 
microscopic magnitude whatever may be seen by a 
properly executed statistical test merely by increasing 
the number of replications, the statistical means of 
magnification. When the differences are thus seen, they 
are “statistically significant”. 

The practical question, then, is how much difference 
is of interest to us and at what degree of magnification 
do we pass into an academic area of no practical 
importance whatever? The reasonable answer supplied 
by the random balance philosophy in exploring an 
unknown region is that “the importance of any variable 
is measured by the magnitude of its effect as com- 
pared to the individual effects of all the other vari- 
ables.” Any variable whose effect may be found to be 
“statistically significant”, but small, compared to the 
effects of other variables, is not important 

With an understanding of what goes on behind the 
scenes, it is possible to place the random balance 
design and the factorial design in their proper places in 
the statistical world of experimentation. 

When it is necessary to screen a large number of 
variables in a limited number of test runs for the 
purpose of identifying the few critical variables from 
among the relatively unimportant many, the random 
balance design is most appropriate and effective. 
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Figure 2—Frequency Distributions of Test Data Illustrating the Reduc 
tion in Variation as the Influences of Critical Variables are Removed 
in Four Successive Stages (excerpt from Fig. 12 which appears in Part II) 


If the number of variables to be screened is suffi- 
ciently small so that a fractional replicate of a factorial 
design can be used with the same limited number of 
test runs then extra dividends in the form of a sharper 
picture of the less important variables will be realized 
using the factorial design. The choice of fractional 
factorial design becomes questionable when the con- 
founding conditions become too complex. 

The full and fractional factorial designs have had, and 
will always have, a very important place in experi- 
mentation. When it is necessary to get as clear a 
picture of the effects of each of a specific group of 
variables, no design is as effective as the factorial 
design (specific hypotheses). When it is not practicable 
to run a full factorial due to limitations in test runs 
then the fractional factorial achieves the same objec- 
tives at the expense of confounding selected interactions 
with other interactions and/or main effects with inter- 
actions. 

The kinds of improvement in variation which we hope 
to achieve are illustrated in Fig. 2. We may have a 
condition equivalent to the frequency distributions of 
Y, or Y. and would hope to reduce such variation to 
the magnitude indicated by the frequency distributions 
of Y, or Y;. 

The most critical variable should show effects as may 
be seen in Fig. 3 for variables A and G. It will not 
require a t-test to verify the fact that these are truly 
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Figure 3—A Comparison of the Effects of Critical Variables, A and GC, 
to the Effects of Unimportant Variables, F and K (excerpt from Fig. 5 
which appears in Part II) 


critical variables. Correction procedures, outlined later, 
will again allow the remaining most critical variables 
to stand out in a similar manner The correction process 
is continued until the successively corrected data no 
longer show a pronounced effect by any variable. 

It would be good practice and common sense to vary 
these discovered variables deliberately to note that thei: 
indicated effect is real. Where there is reasonable doubt 
about something which can have economic and practical 
significance, a smaller confirming factorial experiment 
should follow. The question of economic and practical 
importance does not rest alone on the fact that a 
difference is real or not, but depends on the magnitude 
of the difference and the potential improvement which 
can be realized in the product. 


The Random Balance Design 


In its simplest and most unencumbered form, the 
random balance design is nothing more than a pure 
randomization of the levels of each variable among the 
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prescribed number of runs. (See Table I.) Briefly, it is 
a random sample from a full factorial design. 

We would merely assign a number for each level of 
each variable and go down a random numbers table 
until we had selected enough 1’s and 2’s representing 
levels of A; 1’s, 2’s and 3’s representing levels of B; 
1's, 2’s, 3’s, 4’s and 5’s representing levels of D, etc. to 
fill each column. There would not necessarily be an 
equal number of each level within each column. 

A slight restriction on this purely random design has 
definite advantages and will perhaps bring some meas- 
ure of comfort to those accustomed only to fully bal- 
anced designed experiments. This restriction is that 


TABLE I—A Random Balance Design 


Test Run Levels of Each Variable 


29 
30 


each column must contain an equal number of each 
level. This prevents the possibility that some levels 
may be inadequately represented in the experiment. 
The columns are then filled out by selecting the first 
15 numbers from one to (say) 30 from a random 
number table and assigning level a, to these numbers 
in the design and filling out the remaining 15 spaces 
with a. (when we have only two levels). For three 
levels, the first ten numbers from one to 30 selected 
from the table receive the b,’s and the second ten the 
b.’s and the remaining ten the b,’s for third level. To 
achieve exact balance for all levels of all variables 
requires, of course, that the number of tests shall con- 
tain each number of levels as a factor. For example, if 
some variables have two levels, others three levels, and 
others five levels, then the number of runs must be a 
multiple of 30, which contains 2, 3 and 5 as factors. In 
fact, not very much will be gained by one who insists 
on being a perfectionist in this respect. If the variables 
contained 2, 3, 4, and 5 levels, the least common multiple 
would be 60. If conditions dictated a maximum of 
(say) 40 runs then it would be necessary to change the 
three level variables to two levels or four levels. How- 
ever, there would be no great loss in the alternative ol 
programming each of the three levels 13 times and 
filling the remaining run with a random selection of 
one of the three levels. 

If in such a design it was obvious that run numbe: 
three, for example, would present an impossible com- 
bination of variables for any reason whatever, there is 
no problem in replacing it with a new randomly 
selected combination. It is worthwhile to examine the 
finished design carefully to note that chance has not 
thrown a curve. An examination of each combination 
of two variables as in Table II may be desirable. 

While each level appears an equal number of times, 
all combinatiors of the two variables do not appear 
Such a condition cin make the analysis difficult and 
should be corrected. However, exact balance in each 
such combinations is not necessary either. The greate: 
the number of levels the more difficult it is to avoid 
empty cells. 

The difficulties in setting up the design so that ex- 
treme unbalance can be avoided can be substantially 
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TABLE Ii—An Undesirable Design Condition 


reduced by a further modification of the pure random 
balance design. This further modified design has already 
been given a name—Multiple Balance design. Variables 
are grouped, and each group is programmed into a 
factorial or fractional factorial design. The combinations 
thus obtained in each of the two or more groups are 
then randomized with each other. As an illustration 
consider the following variables with their correspond- 
ing number of levels: 


Variable A with 2 levels 
. 3° 
‘ “4 * 


NS > & do 


2 ro we 


jis Je 


ct 


If there were to be 48 tests, then the variables could 
be grouped into the factorial designs shown in Table III 

Variables A, B, and C are programmed in a 2 * 3 & 4 
factorial design with 24 combinations; variables D, E, F, 
and G ina 2 < 2 X 2 X 3 factorial design with 24 com- 
binations and variables H, I, and J in a 2 x 2 3 fac- 
torial design with 12 combinations. 

The final design of 48 tests will include each of the 
24 combinations of the first group twice, each of the 24 
combinations of the second group twice and each of the 
12 combinations of the last group four times. Additional 
groups or individual variables can be added at will. It 
can be seen that other groupings are possible to give 


TABLE |!i—Subgrouping Variables in Factorial Designs 


99° 


Group I Group ll 


Group Il 





TABLE 1V—Randomized Combinations from Individual 
Factorial Designs 


Group I Group Ul 


( ) indicates the five numbers referred to in the text 


the same number of runs or some other number of runs 
To combine the three groups illustrated above, we mere- 
ly lay out the 48 runs and use a table of random num- 
bers to fill out each column. This has been done in 
Table IV 

One method for doing this is as follows: Select ran- 
dom numbers from 1 to 48 (designate these as test 
runs) and assign the first 24 of these numbers or test 
runs, in the sequence selected, to the 24 combinations 
in the factorial design. Thus, if the first five numbers 
selected from the random number table are 46, 2, 8, 45 
and 16, then combinations 1, 2, 3, 4, and 5, respectively, 
will be assigned t» these test runs. When the first 24 


TABLE V—A Multiple Balance Design 


Test Run f B ‘ 4 , G 





e e 
*) tak & & & & & 


Test results: 
Characteristic X 
Characteristic Y 


Characteristic Z 








test runs have been assigned for Group I, the remain- 
ing test runs are selected in the same way and again 
assigned the combinations 1 to 24. The combinations of 
Group II are assigned in the same way. The 12 com- 
binations of Group III are similarly assigned to the first 
12 test runs selected, to the second 12, to the third 12 
and again to the last 12 test runs selected from the table 
of random numbers. The detailed design will then ap- 
pear as in Table V. 

The combination of levels in each group of variables 
is the random selection made in Table IV from the com- 
binations in Table III. For example the a,b.c, combi- 
nation for test run no. 1 is combination no. 8 in Table 
III which was randomly selected to be run no. 1 in 


Table IV. 


Short cuts in the random assignments may be affected 
at the risk of failing to get a true random sequence. We 
may write the numbers 1 to 24 each on two index cards. 
The 48 cards may be “thoroughly” shuffled so that the 
final sequence of cards gives the sequence of test runs. 
This may be done separately for Group I and II. Group 
III would require that the number 1 through 12 should 
each appear on four cards. 

There may well be some logical reason for grouping 
the variables. For example, there may be some partic- 
ular reason to suspect possible interactions between 
some variables and not between others. This however, 
does not remove the burden of checking that all com- 
binations of two variables in different groups do appear 
at least twice and preferably more. The chore of doing 
this can be tremendously eased if the combination of 
variables for each test run is put onto key-sort cards 
in which the edge holes are punched, corresponding to 
the test run conditions of the design (See Fig. 4.) 

With such cards, it becomes a very simple matter to 
check out the numbers of combinations of levels of the 
variables which lie in different groups. The key-sort 
cards can be a tremendously valuable aid in the anal- 
ysis of the data. A variety of useful techniques such as 
this have been evolved in the course of time and in- 
creased experiences. 


(Part II of this article will appear in the May issue.) 
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Figure 4—Experimental Conditions and Test Results of a Single Test 
Run Recorded on a Key-Sort Card 
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Editorial Note 
This is the first of three installments of Mr. McClure’s 
article. Part II will appear in the May issue and Part 
III will follow in the June issue 





Statistical Quality Control! of Incoming Materials 


The quality of a manufactured product begins with 
the quality of raw materials used. Statistical quality 
control of modern aircraft should therefore embrace 
control of incoming materials. Appropriate applications 
of SQC to incoming materials wil! help to control the 
quality of materials entering the manufacturing areas 
for processing; and do this with reasonable and often 
much reduced costs. 

The problem of procured materials control is two- 
fold. First, sound statistical techniques must be em- 
ployed in the receiving inspection operation to discover 
and segregate defective materials. To the extent this 
can be done effectively, defective materials can be pre- 
vented from entering the shop manufacturing areas 
Secondly, statistical evaluation of supplier’s product 
quality should be performed as an aid to selective pur- 
chasing of materials. 

Careful vendor selection thru product quality evalu- 
ation will enhance future reductions in costs of defect 
screening and processing in the receiving inspection 
department. This is an addition to cost reductions in 
subsequent fabrication and assembly operations 


SQC in Receiving Inspection 

A practical SQC technique for receiving inspection 
can be defined in two words—scientific sampling. The 
volume of procured materials that flow through an air- 
frame manufacturer’s receiving inspection department 
dictates use of sampling or fractional inspection methods 
The question is merely whether to use “homemade” 
sampling tables or true scientific tables that give con- 
sideration to the mathematical laws of probability 

Successful applications of sampling have been ex- 
perienced in aircraft receiving inspection departments 
through use of Sampling Procedures And Tables For 
Inspection By Attributes, Military Standard, MIL-STD- 
105A."') A principal prerequisite to the use of MIL- 
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STD-105A sampling is the development of Classification 
of Defects (CD) forms on all materials to be subjected 
to sampling inspection. CD development is a step in the 
right direction for standardization of inspection criteria 
whether or not sampling is to be used. This is especially 
true when the exact tool, gage, or method for checking 
each characteristic is specified on the CD form. CD's 
are often coordinated with the suppliers to secure a 
better understanding of quality requirements and gaging 
standards. 

The selection of acceptable quality levels and the type 
of sampling tables to be used are other items that must 
be decided prior to sampling. Much time consuming 
discussion over which AQL’s to use for sampling spe 
cific parts can be eliminated if standard AQL values are 
specified for whole groups of similar parts at the in 
ception of a sampling program. One set of AQL’s may 
be selected for all hardware items, another set for elec- 
trical items, etc. This will avoid the question of which 
AQL to use for sampling a new shipment of “ABC” 
springs or “XYZ” switches. Another advantage of 
standard AQL’s is that they simplify MIL-STD-105A 
application by designation of specific tables for use by 
receiving inspectors 

The use of single-, double-, or multiple-type tables 
is dependent upon the circumstances and requirements 
of the individual airframe companies. The psychological 
and practical advantages of double- and multiple-type 
tables to single-sampling tables are pointed out by E 
L. Grant.'*) If the stream of incoming materials is eithe: 
extremely good or bad, multiple-type tables are eco- 
nomically advantageous because they will permit deci- 
sions from relatively small samples 

A change from “homemade” sampling and 100 percent 
sorting inspection practices to scientific sampling of pro 
cured materials is not generally characterized by phe- 
nomenal reductions in receiving inspection personnel 
Rather, advantages and savings will be realized in othe: 
ways. Greater quantities of incoming material may be 
more precisely inspected than ever before without 
having to increase the number of inspection personnel 
Through advance coordination of inspection criteria with 
the suppliers, reductions in receipts of defective ship- 
ments will most likely prevail. The SQC goal for re- 
ceiving inspection—better assurance of the quality of 
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materials flowing from receiving into the manufacturing 
areas without increase in inspection costs—can be 


attained. 


Statistical Evaluation of Suppliers Quality 
Even an iron-clad ability to segregate acceptable lots of 
incoming material from the unacceptable lots would not 
resolve all the airframe manufacturer’s procured mate- 
rial quality problems. It costs far more to process defec- 
tive than non-defective lots. Mr. Leon Bass states,'* 
There is no use deluding ourselves about the cost 
of scrap or rejections of purchased material. In the 
long run; the user pays for it. Even though he might 
get credit for individual items, the prices to the user 
must reflect the total cost of the vendor's operation. 
If rejections are high, prices will have to be higher. 
If the user can do anything to lower the quantity of 
rejections, scrap or rework, at his own plant or at 
the vendor's, he stands to gain price-wise. 

Therefore, a program should be administered to en- 
courage and aid the control of quality production at the 
supplier's facilities. This incentive program can be facili- 
tated through a product quality evaluation proce- 
dure 

Many statistical, and also non-statistical, methods have 
been used to evaluate or rate individual suppliers on the 
basis of the quality of materials submitted.“.®) Practi- 
cally all rating systems have been confronted with the 
same enigma—variations in types of materials, size of 
lots, frequency of shipments, seriousness of defects, etc. 
The goal of an objective evaluation system is to attain 
a comparative rating figure that is descriptive of a sup- 
plier’s quality of performance and that may be used to 
determine whether vendor A is superior to vendor B. 

The problem of evaluating a supplier’s performance 
is illustrated in Fig. 1 

One answer to this problem is to evaluate the vendor's 
quality of performance through the use of an “economic 
quality measurement.”* Not that the measurement 
eliminates all the variations previously mentioned; but 
rather, it tends to combine them into one common en- 
tity—dollars. Defective items versus rejected items, 
large lots versus small lots, expensive items versus in- 
expensive items, serious defects versus minor type 
defects—all these may be equally evaluated in terms of 
dollars 

Measurement of a supplier’s quality in terms of mone- 
tary losses resultant to the consumer (total cost) will 
enable a quality rating that can be analyzed in relation 
to supplier’s bids on new contracts. A monetary meas- 


*Such a system is now in operation at Convair—Fort Worth, a 
Division of General Dynamics Corporation 
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urement of supplier’s quality performance can form the 
nucleus of a selective purchasing system, cost reduction 
program, and supplier quality incentive program. Figure 
2 presents many of the quality expenses that are in- 
curred when lots are rejected by the customer. 

By collecting direct labor losses, material losses, and 
proportional overhead losses on inspection rejection data 
forms, SQC will be furnished data for evaluating vendor 
quality performance in terms of dollar loss to the air- 
frame manufacturer. 

So that vendors may be compared to one another even 
though they ship varying quantities and manufacture 
unlike products, a system of weighting is used. The 
unit cost of materials is divided into six categories and 
this roughly corresponds to the complexity of the item. 
Each vendor is then rated in each category in which 
purchases have been made. His rating is based on 
losses per thousand dollars of receipts above or below 


QUALITY EXPENSE 


costomte 


Figure 2 


the average loss of all vendors in this category. Finally, 
an overall rating is given each vendor by weighting the 
categories of receipts to the division average cost per 
unit His position is then determined by his dollar cost 
per thousand dollars of receipts compared to the 
average cost per thousand dollar receipts from all 
vendors. In this way, vendors are compared by catego- 
ries and also by relative overall performance. 

Vendor rating reports may be periodically compiled 
and distributed through the procurement department fo1 
necessary information and corrective action. 

In the words of the English essayist, John Ruskin, 

It’s unwise to pay too much but it’s worse to pay 
too little. When you pay too much you lose a little 
money—that is all. When you pay too little you 
sometimes lose everything because the thing you 
bought was incapable of doing the thing it was 
bought to do. The common law of business balance 
prohibits paying a little and getting a lot—it can’t 
be done. If you deal with the lowest bidder it is 
well to add some for the risk you run. And if you 
do that you will have to pay for something better 

The purchasing department's use of vendor evaluation 
data to select qualified suppliers will result in monetary 
savings and minimize the defect sorting operation in re- 
ceiving inspection. 


Statistical Quality Control in Tool Manufacturing 

Equal in importance to controlling the quality of 
purchased materials and parts is the task of controlling 
the quality of the tools used to manufacture and as- 
semble parts. 


Proper tooling is essential for control of product 
quality under all circumstances; with low-quantity, 
short-duration production, tooling is a basic product- 
control technique." 
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Tool manufacturing costs are necessarily high at the 
inception of new contracts due to temporary tools used 
to expedite first deliveries, rapid improvement in design, 
etc. In order to operate within competitive bids and 
protect the margin of profit, it is imperative that rework 
and scrap costs be controlled at the optimum point of 
economy. 

Statistical quality control techniques useful for con- 
trolling quality at this point can be separated into two 
general groups: quality auditing techniques and diagnos- 
tic techniques. 


Quality Auditing 

Quality auditing techniques are usually designed to 
measure the quality of performance by the percent de- 
fective and/or defects per unit type of measurement 
These are fundamental statistical techniques which are 
discussed in all textbooks on SQC. 

A variation from these techniques the 
amount of avoidable losses* generated, in relation to 
either the actual hours expended or the task accom- 
plished. This is a very useful measure of comparison 
because it is weighted by actual dollar values rathe: 
than by demerit values. 

The first steps in developing a quality audit are estab- 
lishing a source of information, designing the paper- 
work, and routing the information through the prope: 
channels. The following forms and procedures are basic 
and can be tailored to fit any facility. 

Form 1 (see Fig. 3-A) is designed to compile the 
maximum information available through the tool manu- 


measures 
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*Avoidable losses are those resulting from errors or 
niques and do not include normal material waste or 
necessary for manufacture. This phrase is iilustrated 
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facturing operations as well as after inspection. This 
form can be attached to the Tool Order when it is 
released to shop. It will give a step-by-step history ol 
the manufacturing process. On this form can be recorded 
the time required for each operation, rework time prio 
to inspection, scrappage, rework time due to inspection 
rejection, reason for rejections, responsibilities, etc. 
The statistics which can be compiled from data on this 
form can aid supervision and management by: 
1. Isolating trouble areas and thus directing atten- 
tion to areas of highest possible savings 
2. Providing data for future estimates and bids 
3. Facilitating manloading and work schedules 
Establishing trends for forecasting purposes 
5. Highlighting repetitive discrepancies/conditions 
The processing of this form would be 
pensive than Form 2 (Fig. 3-B) but it would provide 
The economic alternative 


more eCxX- 
more complete information. 
of methods must, of course, be considered. 

Form 2, designed for recording inspection rejections, 
can be initiated and attached to the discrepant tool 
before returning it for rework. This form documents 
the reason for rejection, responsibility, and economic 
impact. It should be noted that responsibility is broken 
down by Department, Cost Center, and T. M. Numbe: 
(Ass’t. Foremen). This permits detailed pinpointing of 
troublesome and/or excessively costly areas 

The information recorded on these forms can be ve 
expeditiously handled by I. B. M. techniques 

The use of tabulating equipment in Quality Con- 
trol permits the collection of data on a large scale, 
on operations involving many and varied parts, 
where the cost of doing the job manually would be 
prohibitive 

Key punched cards and printed summaries, such as 
Form 3 (Fig. 3-C), provide permanent records from 
which many different types and combinations of report 
can be made indicating: 

1. Total rework and scrap costs per contract within 

responsible department 
Total rework and scrap per discrepancy code within 
responsible department 


3. Total rework and scrap per assistant foreman 


The quality control engineer, through the use of such 
source data as a “watch-dog”, will be guided in taking 
corrective action and in application of the more sensitive 


SQC techniques. 


The 1.B.M. method of recording, classifying, and 
summarizing inspection data aids in securing the 
maximum protection from inspection costs, by con- 
centrating attentior and effort where it is needed 


Diagnostic Techniques 


1. Tool Manufacturing 
A weekly tab run reflecting avoidable losses generated 
on each individual tool, work area, cost center, and 
department responsible can be furnished to tooling 
supervision. A weekly report measuring the quality 
performance of the departments and cost centers can 
also be distributed. The quality performance may be 
measured by using a frequency of avoidable rework, 
and scrapped hours and material cost per 100 actual 
hours expended. Control charts on the natural geog- 
raphic breakdowns of a department will permit the 
isolation of trouble spots for further applications of 
SQC techniques and provide supervision with infor- 
mation as to when and where to exert pressure fo 


quality improvement 








2. Proofing the Tools for rroauction 
In most cases parts have not been manufactured that University of Michigan QC Course 


can be used for proofing the tools. Therefore, the tools The University of Michigan has scheduled its twelfth 
should be sent to the production area on a trial re- annual intensive course in quality contre! by statistical 
lease tag. Tooling inspection can be called in after methods for Aug. 17-27 on the campus in Ann Arbor. 
trial parts are produced from the tool. If the trial This is a basic, first course for executives and super- 
parts produced do not meet specifications, the tool visory personnel; it is practical and mathematically 
non-technical. It includes the standard control charts 
and sampling acceptance plans together with other 
basic techniques. 


should be returned to Tool Manufacturing for further 
rework. On the other hand, if the parts are within 
specification, production inspection should check the 


) 


an Instruction includes lectures, demonstrations, practice 
parts produced and conduct a variation study on 25 


sessions and conferences. The staff will include Profes- 
; sors I. W. Burr, Purdue University; C. C. Craig, Univer- 
process level and capability of the newly designed sity of Michigan; and E. G. Olds, Carnegie Institute of 
tool. If the variation study indicates that the tool will Technology as well as lecturers from industry. The 
produce acceptable parts, the tool can be accepted fee of $15 includes a course syllabus, a textbook, and 
for production. The diagnostic techniques used fo classroom supplies. 

determining the tool capabilities are discussed in Please address inquiries to the course director, Pro- 
detail under the heading, “Fabrication Quality Cor fessor C. C. Craig, 106 Rackham Building, Ann Arbor, 


trol” in Part Il Mich 


or more parts. This variation study establishes the 
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Section Code Number Key 


The following list is the key to the Section Code numbers used by the national office. This 


number appears on your membership card; it must also be written in on your annual ballot 
that you have just received Accordingl j we are publishing the key here for your rejeren« e 


0100 Boston 601 Piedmont 1300 Denver 
0101 Buzzards Bay 0602 Delaware 1301 Kansas City 
0102 0603 Richmond, Va 1302 Omaha-Lincoln 
0103 Hartford 0604 Washington 1303 St. Louis 
0104 New Hampshire 0605 Cumberland 1304 Wichita 
0105 New Haven 1305 Tulsa 
0106 Pittsfield 0700 Cleveland 1306 Joplin 
0107 Rhode Island 
0108 So. Connecticut 0800 =Cincinnati 1400 Albuquerque 
0109 Western Masvachuset! 0801 Columbus 1401 Baton Rouge-New Orlean 
0110 Worcester 0802 Dayton 1402 Dallas Ft. Worth 
0803 Parkersburg 1403. Mexico City 

, 0804 Toledo 1404 San Antonio 
= to = ewe 1405 South Texas 
0202 Corning-Elmira oat es on bal Adletow: 1406 Waco 
0203 Mid Hudson a 
0204 Rocheste 0809 a - 1500 Birminghan 
0205 Binghamtor 0810 Akron-Cantor 1501 Chattanooga 
0206 Syracuse 1502 Georgia 
0207 Utica 0900 Evansville Owensboro 1503 Huntsville 

0901 Grand Rapid 1504 Louisville 

0300 Metropolitan 0902 Greater Muskegon 1505 Memphis 
0903 Indianapo 1506 Tennessee 
0904 Muncie 1507 Pensacola-Mobile 
0905 N. E. Indiana 1508 St. Petersburg-Tampa 
0402 Toronto 0906 South Bend Mishawaka 1509 .o. ape © anaveral 
0403 Western Ontario 0907 Richmond Ind. isto . — 
0404 Windsor 0908 Battle Creek-Kalamazoo 


0405 St. Catharines 


0400) «=Hamilton 
0401 Montreal 


1601 Los Angeles 

1000 Greater Detroit 1604 San Bernardino 
1605 San Diego 

0500) «=Allentown-Bethieher 1100 Chicago 1608 Tucson 

0501 Danville-Sunbur 1609 Phoenix 

o502 Erle Central Illinoi 

0503 Harrisburg 2 Iowa 1700 Japan 

0504 Lansdale 202 Milwaukee 1701 Portland 

0505 Philadelphia 203 Minnesota 1702 Salt Lake City 

0506 = Pittsburgh 204 Racine 1703 San Francisco 

0507 Scranton-Wilk« Barre 205 Rockford 1704 Seattle 

0508 Trenton 5 Winnebago 1705 Sacramento 

Kankakee-Joliet 


0600 =Baltimo St. Charles 2500 International 
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JONES & LAMSON 
EXTENDED 
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OPTICAL 





COMPARATOR 


and Universal Measuring Machine 


Again, Jones & Lamson fills a long-standing 
need by introducing a new Comparator, 
the FC-30-ER, with 30” dia. screen. It is 
designed especially to give added measuring 
capacity (up to 10” horizontally, 8” vertically), 
and added work capacity (200 lbs. 

and more, on a rugged 8” x 32” table, 
supported on precision rolls and twin 
heavy duty columns). 


This new Extended Range J & L Comparator 
is the largest standard 30” Comparator made. 
It includes J & L’s True Telecentric Optical 
System, Adjustable High Intensity 

Illumination and Precision Matched Lenses. 


The FC-30-ER, 
equipped with 
J&L’s NEW Lead 
Amplifier, affords 
precise inspection 
of thread lead to 
.0001”. The Ampli- 
fier produces up to 
a 500:1 amplifica- 
tion of any lead 
error in threads, 
ranging from 4 to | 
70 pitch. 


= “World's oldest and largest builder of precision optical comparators’ = = = = = as an oe os oe oe oe oe 


JONES & LAMSON (51) 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 510 Clinton Street, Springfield, Vt 


Please send me Comparator Catalog GL5803, which describes the coniplete line of J&L Optical Comparators 


’ 


name 


company city zone State 
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What's New? 


P-2-4—Continuous, accurate integra- 
tion of existing regular size chart rec- 
ords and the 3 inch or 4 inch wide 
charts used extensively with pneumatic 
control systems can now be accom- 
plished with the recently developed 
Royson Portable Planimeter. Conver- 
sion of the unit from linear use to 
square root or visa versa is easily 
accomplished by changing the cam. 
Linear accuracy is one-half of 1 per- 
cent while accuracy on square root 
charts is one-half of 1 percent at the 
upper half of the scale and 1 percent at 
the lower end of the scale. The Royson 
Planimeter is easily operated with the 
chart being fed through the unit by a 
variable speed electric motor, speed 
being controlled by a foot rheostat to 
permit accurate tracing with optimum 
chart speed. As the chart is run through, 


_ 

USE A QUINCUNX....... 

to make your quality talk more 
forceful 

to make your in-plant training 
course more effective 


ala. ne | 








The Quincunx is a must for pre- 
sentation of basic quality control 
principles. Demonstrates visually 
to your audience how a Normal 
Distribution pattern is formed. 
Also demonstrates how various 
Non-Normal distributions are 
formed. 


Lightning Calculator Co. 


Box 6192 
St. Petersburg Beach 6, Fla. 











a large hand knob permits the operator 
to cause the small index point to follow 
the curve on the chart for integration 
purposes. Thus, if the chart is record- 
ing rate of flow, the integrated total on 
the Planimeter will be the actual gal- 
lons or pounds of material that have 
gone through the meter. The output of 
the Planimeter is read on a five digit 
counter which can be reset to zero 
Size of the unit for 4 inch wide charts 
is 8 inches wide by 15 inches long by 
4% inches high and it can be set on a 
desk top and plugged into the 110V AC 
line 


x * 


P-2-5—Designed to measure distances 
in the 0 to 45,000 micro-inch range 
with very high accuracy, the new Elec- 
tronic Micrometer, Type B-721 affords 
an unusual method of measuring small 
distances without physical contact 
Measurement is by means of a trans- 
former coupled bridge in conjunction 
with a non-contacting probe. The dis- 
tance is measured in terms of the 
capacitance change between the test 
surface and the non-contacting probe 
This Wayne Kerr Instrument is par- 
ticularly suited to measurements on 
rotating objects and for monitoring dis- 
tance with reference to a predetermined 
value. Because no physical contact is 
necessary, accurate determinations of 
temperature coefficient, moduli of elas- 
ticity, rigidity and bulk, Poisson's ratio, 
and dilation are possible on fragile 
samples. The standard for the bridge 
circuit is a three-terminal capacitor 
whose value is adjusted by a microm- 
eter. The range covered by a particu- 
lar probe is determined by the area of 
its end-surface, which is arranged to 
produce an accurate ratio with the 
standard micrometer capacitor plates. 
The micrometer scale is then magnified 
by the ratio of these two areas. The 
measured distance is given directly 
from the micrometer scale, thereby 
maintaining the normal reading preci- 





Send for Information 

Additional information regarding new 
products or new literature items ap- 
pearing in the “What's New?” depart- 
ment can be obtained by writing in the 
key number of the item in the Product 
Education Service coupon which appears 
on page 42. 











ROY A. WYLIE, Editor 


Ampex Corporation 


sion associated with a micrometer. With 
the three terminal arrangement on this 
Electronic Micrometer, the capacitance 
of the probe cable can be counteracted, 
enabling measurements to be made re- 
mote from the bridge whenever lack of 
space or safety considerations preclude 
the presence of an operator. The probe 
is unaffected by strong, external mag- 
netic fields 


x* re 


P-2-6—The new RJ Ball Pilotor pro- 
vides for accurate measurement of sur- 
face roughness on all types of balls 
from Ye inch to 1% inch diameter 
This wide range is possible through the 
use of only eight separate ball adaptors 
Hoppers for fast production checking 
are available for use with the pilotor if 
required. A variable speed drive has 
been installed to assure a constant and 
correct surface speed required for ac- 
curate measurement of varying diam- 
eter balls. Each Pilotor comes equipped 
with a specially designed bracket for 
holding a standard MA Tracer. Stand- 
ard Profilometer Amplimeters of the 
types QA and QC are suitable for use 
with the New Pilotor. All equipment is 


portable and can be carried from place 
to place about the plant and set up in 
any convenient location wherever there 
is a production checking job to do 


x*re 


P-2-7—A device providing an accu- 
rately adjustable source of infrared 
radiation, the Model PE521-1 is a con- 
trolled Black Body Reference Stand- 
ard. The sensitivity of infrared detec- 
tors and infrared systems can be ob- 
tained from a known black body source 
to determine remote target tempera- 
ture and emissivity. Constructed as 
two separate units—the source and the 
controller—the Perkin-Elmer Model 
PE521-1 can be used as a secondary 
standard of radiant energy either by 
comparison with a primary source or 
by auxiliary temperature measurement 
of the conical radiating cavity. The 
new unit is a closed loop servo system 
which senses the temperature of the 
radiating core by means of a platinum 
resistance thermometer and maintains 
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J & L Comparators are ideally suited for 
inspection of printed circuits — because they 
provide coordinate measuring facilities cor- 
responding to the method by which circuits 
are dimensioned. 

In mating the printed circuit with other 
components, it is necessary that the terminal 
points be located accurately. Also — to assure 
a uniform flow of current through the con- 
nectors, the drilled holes at the terminals must 
be centralized within the circuitry. 


A Comparator, equipped with a surface 
illuminator, projects a reflected image to a 
chart having radii and lines. By comparing 
the image of the drilled holes to the radii on 
the chart the size and location of the holes may 
be determined. 








True precision like this never comes cheap! 


Of all the possible areas in which to economize, quality inspection is the least 
promising. Why? 

Simply because the kind of intensive research, painstaking engineering and top- 
quality manufacture it takes to produce precision inspection equipment like the 
J &L Comparator just CAN’T be offered at bargain-basement prices. On the other 
hand, cheap equipment doesn’t belong in the same league with a J &L Comparator 
when it comes to accuracy, speed, versatility and all-round dependability. When it 
comes to true precision of inspection, a cheap comparator can prove to be terribly 
expensive. 

J&L Comparators come in 11 models, both bench and pedestal type. 


ase eee = “The originator of machine tool standards in optical inspection” = = = = == == a= an 


JONES & LAMSON (I 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 510 Clinton Street, Springfield, Vt., U.S.A. ® 
Please send me Comparator Catalog 5700, which describes the complete line of J&L Optical Comparators. 


name_ 7 an ' : _ title a ee street 


Model FC-30 


company . city state 
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ONE 
MAN 


BATTLE? 


Are you fighting for 
Quality all alone? 


Do your employees 
think that: 


QUALITY is a matter 
of inspection? 


QUALITY is important 
but not on their jobs? 


QUALITY is someone 
else’s responsibilty? 


IF these are some of your 
plant problems then you will 
be vitally interested in the 
Elliott VISUAL QUALITY 
Program. 


ELLIOTT SERVICE COMPANY, 
! 


Mount Vernon, New York 
(see opposite page >) 


this temperature by proportional con- 
trol. Temperature ranges from 200 de- 
grees to 600 degrees C. The source 
temperature is set by means of a front 
panel vernier dial, and an individual 
calibration curve of dial divisions versus 
temperature is supplied with each 
unit. Controlled source temperature is 
essentially independent of changes in 
line voltage and ambient temperature 
and can be precisely reset. A ten foot 
cable connects the source and controller 
units allowing for convenient place- 
ment of the controller while satisfying 
special source position requirement. 
Aperature plates, supplied with the 
units, are accurately made to close 
tolerances. Behind the aperature is a 
pure silver core with a conically shaped 
radiating cavity. The high thermal 
conductivity of silver assures uniform 
surfaces temperature and the conular 
cavity coated with a temperature re- 
sistant black finish has an emissivity 
approaching unity which will not 
change as a function of time. Temper- 
ature stability of the unit is + 1% de- 
grees C. for ambient temperature vari- 
ations from 16 degrees C. to 38 degrees 
C. and line voltage variations from 105 
volts to 125 volts. The source unit is 
3% inches long by 4% inches high and 
weighs 1 pound 12 ounces. Cosine radi- 
ation distribution is achieved over a 20 
degree field of view for the standard 
aperatures of 0.040 inch or 0.015 inch 
diameter. The controller is supplied 
housed in either an 11 inch by 8 inch 
by 9 inch drawn aluminum cabinet or 
a 3% inch relay rack panel. The unit 


weighs 10 pounds and has a power 
consumption of 300 watts max. The 
controller contains no relays or me- 
chanical contacts of any kind to get 
dirty or wear. 


x** 

P-3-1—The Gardner Automatic Skip 
Meter was designed originally for a lead- 
ing manufacturer of paper products for 
detecting “skip” on paperboard. The ex- 
posure head consists of a light source, 
sensing photocell, microammeter, relays 
and control switches. This exposure 
head, approximately 6 « 6 3 inches, 
is mounted directly over the moving web 
of paperboard, and is capable of provid- 
ing continuous monitoring on the pro- 
duction line. There is no need for any- 
one to check the paperboard visually for 
“skips” (shade differences ranging from 
light to dark) or other visual imperfec- 
tions. The automatic Skip Meter can be 
modified slightly, as needed, to provide 
continuous quality control on a number 
of other products similar to a moving 
web of paperboard or on a conveyor 
belt. It is therefore useful in controlling 
color, color brightness, gloss, haze and 
turbidity, and in detecting misalign- 
ment of revolving rolls. It can also detect 
smoke. By means of relays, the Gardner 
Automatic Skip Meter will automatically 
ring a bell, light a lamp, mark the sur- 
face, or stop the machinery whenever 
pre-established tolerance limits are ex- 
ceeded. The Skip Meter is best used as 
a Go-No-Go detection unit for monitor- 
ing any product or process that provides 
optical contrast. 





5th National Symposium, RQC 


Electronic Division News 





A total of 1117 attended the 5th National Symposium on Reliability and 
QC in Electronics held Jan. 12-14 at the Bellevue-Stratford in Philadel- 
phia. This year’s Symposium was truly an international event with at- 
tendees from Canada, England, Netherlands, Russia, the Swedish and 
Iranian Embassies, and the Polish Trade Commission, as well as the U.S 
6th National Symposium, RQC 

Plans are already underway for next year’s symposium which will be 
back in Washington, D. C. The general theme will be “Product Assurance 
and Control.” C. M. Ryerson, this year’s vice chairman, will be general 
chairman of the symposium. The official call for papers will be made 
within the next few months. Do you have a paper that you would like to 
offer, or do you know someone who has an interesting story to tell. It’s 
not too soon to begin thinking of possible papers and speakers for this 
event 
Reliability Assurance Training Conference 

A final outline of the course material to be presented has been prepared 
Authors who had previously submitted outlines of portions of the course 
were requested to submit preliminary rough draft material. The course 
will be arranged in chronological order emphasizing the specific control 
measures necessary from product inception, through development, pro- 
duction, and service life. Steps are now being taken by the committee to 
secure qualified instructors for the course which is tentatively planned for 
October, 1959 
Production and Field Reliability Handbook 

The Reliability Handbook is now available at $2.75 for Division Members; 
$3.50 for others. (See advertisement and order coupon on page 22 of 
this issue.) 

Chairman of the Board 

I. W. Schoeninger, Centralab Division of Globe Union and currently Divi- 
sion Chairman, was recently honored by being elected chairman of the board 
of directors of the National Symposium on Reliability and Quality Control 
His term will run to January 31, 1960. 
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P-3-2—Designed to meet the needs of 
plastics production and research pro- 
grams, the new “Plastics” Plastograph 
offers a low cost method of color 
matching; color and filler mixing; lu- 
brication, antioxidant and antistatic 
studies; polymer stability analysis, and 
determination of graft sites and molec- 
ular weights. The “Plastics” Plasto- 
graph is available with special mixing 
blades which are suitable for all the 
newest materials and their elevated 
temperatures. Flow index values, rheo- 
logical studies, prediction of flow per- 
formance, and other research and quali- 
ty control tests can be made under 
production conditions. Phonograph rec- 
ord compounds may be accurately mixed 
and batch uniformity tested with high 
repetitive accuracy 


, 2 oe 


P-3-3—The Hamilton Kwik-Chek line 
has been expanded to include seven new 
measuring tools. Three of these preci- 
sion gages are now ready for sale and 
four more will be put on the market in 
June. Heading the list of the new Kwik- 
Chek instruments is a Precision Dial 
Comparator which incorporates the fol- 
lowing features: direct reading in 0.00005 
inches; range of 0.004 inches; fully 
jeweled and shock-resistant; dual gag- 
ing contact pressure and fine adjustment 
on both stand and gage. The other two 
current additions to the line are a Dial 
Comparator (without fine adjustment) 
and a Micro Dial Indicator Gage. The 
additional Kwik-Chek measuring in- 
struments to be available in June are 
an Indicating Micrometer, a Small Bore 
Gage, a Horizontal Jaw Gage and a Re- 
cess Depth Measurement Gage. All of 
these utilize the same precision dial in- 
dicator gage. The Kwik-Chek Micro 
Dial Indicator Gage alone is priced at 
$50 and the Kwik-Chek Precision Dial 
Comparator with a vertical range of 4 
inches and an overall height of 8.5 inches 
is priced at $110 
x~* * 

P-3-4—The Manostat Microtitrator, al- 
lowing easy, accurate titration of such 
small quantities as a single drop, has 
just been announced. The Microtitrator 
is a modification of the Gilmont Ultrami- 
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needed 


for 


RELA CTANT WHALE 


SECURE COOPERATION! 


EMPLOYEE COOPERATION on Quality 
begins with adequate exposure of the 
problem. 


EMPLOYEE RESPONSE, however, can 
range from passive resistance to en- 
thusiastic perticipation. And the stakes 


are high! 


IT MAKES SENSE then to use all the 
known power and persuasion of in- 
plant advertising to move minds in the 


right direction. 


THE ELLIOTT VISUAL QUALITY Program 
Through 
daily employee contacts at the work 
level it delivers and 
messages. 

ITS MOTIVATING INFLUENCE will be 
felt throughout the plant and partic 


can be of real assistance. 


redelivers your 


ularly in problem areas. 

ROUND THE CLOCK support for your 
Quality objectives could begin with 
your request for more detailed infor 
mation on the coupon below 


Elliott Service Company, Inc., Mount Vernon, New York 


Elliott Service Company, Inc 
Department 4 
Mount Vernon, N. Y 


Pleose provide me, without ob 
ligation, further information and 
multicolor samples of your 
Visual Quality Program City 


Address 





croburet and employs new Beckman 
Microelectrodes to overcome the limita- 
tions inherent in previous methods of 
titration, where larger quantities were 
required. Because this new apparatus 
performs microtitration electrometrical- 
ly, it eliminates the uncertainty that was 
involved in visual adjustment and de- 
tecting of the end point. The Manostat 
Microtitrator is capable of both oxida- 
tion-reduction and acidimetry-alkali- 
metry titrations. The apparatus comes 
complete with special electrodes for 
each process, and fully equipped with 
all accessories and solutions. The only 
other equipment needed is a high- 
impedance, stable zero, pH meter, such 
as the Beckman Zeromatic 


x** * 


P-3-5—Designed specifically for use 
with its line of Cycloptic Steroscopic 
Microscopes, the A.O. Stereocamera at- 
tachment consists of a 35 mm Graflex 
Stereocamera and an adapter with a 
special prism compensating system The 
adapter attaches directly to the micros- 
cope stand and permits the camera to 
be swung into and out of position over 
the eyepieces. The camera shoots the 
sharp, three-dimensional image exactly 
as it is seen through the microscope—no 
matter what gross specimen is used—as 
the prism compensating system of the 
adapter renders the camera parfocal 
with the optical system of the micro- 
scope. Actual camera technique is sim- 
ple and involves no time-consuming 


20-FACE DICE 
Tolame lias lite, 
random numbers 








JAPANESE STANDARDS ASSOCIATION 
higoshi, Chuo-ky 


ye ye Japan 


manipulations. The shutter is snapped 
with a cable release as soon as the 
camera is swung into proper position 
over the eyepieces. It is a matter of 
seconds between focusing the specimen 
and exposing the film. The Stereocamera 
accepts standard 35mm film, either 
black-and-white or color. This Stereo- 
camera attachment combines with the 
Cycloptic Microscope to provide a rigid, 
compact photomicrographic unit per- 
mitting almost limitless possibilities for 
stereophotomicrography in Industry, 
Research, Education . in fact, where- 
ever the Cycloptic Microscope is used 
and it is desirable to obtain permanent 
3-D photographic records of a specimen 


x~* 


P-3-6—Arrangements for the import of 
a new type swing jaw caliper from 
Switzerland that allows for measure- 
ment between points located on dif- 
ferent axes has been announced by The 
American And Overseas Trading Co 
The new caliper is a swing jaw type per- 
fected by a Swiss designer in Geneva to 
meet the need for a faster method of 
measuring precision machined parts 
without losing accuracy. The primary 
feature of the caliper is the swing jaw 
which has hinge that allows it to 
rotate a full 180 degrees in a plane par- 
allel to the measuring surface of the 
jaws. This makes it possible to measure 
distances between two points situated on 
different axes and eliminates the neces- 
sity of using height gages. Permanent 
accuracy has been assured for the hinge 
by its design. Applications for this cali- 
per can be found in most instances 
where an ordinary caliper and height 
gage were formerly used. The vernier 
scale may be read to 0.001 inches and in 
addition there is an angular measuring 
scale located on the pivot point of the 
lower yaw for checking angles between 
various axes. The caliper is constructed 
of stainless hardened steel and needs 
only a minimum of care to assure long 
and accurate use. A protective wooden 
case is provided for the caliper when it 
is not in use. The most popular size is 
the 10 inch size caliper which sells for 
$79. Other sizes range in price from $39 


x *« * 


P-3-7—A new monochramatic light 
source known as the Cartrilamp has 
been recently introduced Completely 
portable and self-contained in a special- 
ly designed carrying case, the unit is 
protected against damage It is used 
in conjunction with the new, coated 
Cartriflats. An exclusive feature of the 
Cartrilamp is the placing of the work 
on top of the flat, instead of beneath the 
flat. This feature eliminates much of the 


waste motion required by placing a loose 


flat over the work. With a 10 inch 
diameter Cartriflat fixed in position, the 
work is placed on the flat and a look 
into the viewing mirror quickly com- 
pletes the inspection. Fixed position of 
the flat avoids needless handling and 
possible damage to the flat. With the 10 
inch flat, many small parts may be 
placed on the surface and inspected 


simultaneously, eliminating the need to 
switch to smaller flats for checking 
smaller parts. No lamp adjustments are 
required as the lamp is factory set for 
correct viewing with flat in fixed posi- 
tion. The large bright working field 
eliminates the necessity of exact place- 
ment of the work for proper illumina- 
tion. The Cartriflat surface is specially 
treated with a high-efficiency coating 
which increases the reflectivity in some 
areas and decreases it in others. It also 
concentrates and intensifies the helium 
light on the work surface. As a result. 
interference bands are projected with 
brilliance and clarity. The bright, well- 
defined bands are easily read even on 
dull-lapped parts such as brass and soft 
steel. Since bands can readily be seen 
through an appreciable air gap at vari- 
ous distances, rubbing or pressing down 
the flat to reduce the air gap is elimi- 
nated, thus scratching and wear is mini- 
mized, and the life of the optical flat i 
increased. The viewing mirror is located 
inside the cabinet where it is shielded 
from glare of outside light. Cartriflats 
with center holes for inspecting should- 
ers on extended shafts are also available 


x* « 


P-3-8—Extra long measuring range i 
now available with the addition of Model 
E8IU to the Federal line of Dial Indi- 
Specifically designed for use in 
measuring slide travel, cam throw, etc., 
this new model has a total range of 3 
inches and is graduated in 0.001 inch. To 
enable quick reading anywhere in the 
total span of 30 revolutions, Model E8IU 
dials. One 


cators 


is equipped with two counte: 
is divided into ten segments of 0.100 
inches each to count individual revolu- 
tions. The other is divided in inches 
Construction of the E8IU is similar to 
that of regular Federal Indicators ex- 
cept for increased length of stem, spindle 
and dust cap to allow for the much 
greater distance of spindle travel. The 
Indicator has a Full-Jeweled, Low-Fric- 
tion movement and adjustable bezel. It 
is normally furnished with a _ vertical 
central bracket and continuous clock- 
wise dial. Like regular Indicators, how- 
ever, it can be used with a number of 
other readily available backs and con- 
tacts. Balanced or continuous counter 
clockwise dials may be specified for use 
with Model E8IU at no additional cost 


(Continued on page 22) 
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One cubic inch of Davison Silica Gel has an 
adsorptive surface of 90,000 square feet—an 
area larger than two city blocks! This capacity 
has made Davison Silica Gel the favored desic- 
cant for air and gas dehydration and wherever 
rust, corrosion, or other moisture problems 
exist. For instance, Davison desiccants are used 
to protect tropical shipments, to clean and de- 
hydrate air and natural gas—refrigeration sys- 
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tems—blast furnace gases—and in oxygen 
plants. Perhaps the application of a Davison 
desiccant to your moisture problems is in order. 
Write Department 3424 or call today for com- 
plete information. 


w.r. GRACE eco. 


DAVISON CHEMICAL DIVISION 


SALTIMORE 3. MARYLAND 





Increased accuracy in reading 
niet cale i now possible wit! i 


susch & Lomb Vernier Magnifier 


trument has 


B 
application for 
engineer! toolmaker inspex 
home vorkshop enthu 

The clear plasti 


magnifier is designed 


nier scale 
to 
it available room light. Two pet 
anent alnico magnet embedded in 
ittaching tk 


The magnifier provides clear 


base for metal scale 
larp en 
for easier, more 


$2.50 each 


of scale line 
aing The price 1 
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The first transistor teste capable 
cking the performance of transis- 
le they are connected within 
now being produced by 


A contract to build more 


900 transistor testers has been 
rded to Philco as a result of a previ- 
Navy contr: under which Philco 
engineers developed an unique 
sation of transistor circuits which 
lted in this technical breakthrough 
in-circuit transistor tester. Philco 
ounced that a commercial mode! 

w transistorized transistor tester 

vill be available in the near future. In- 
reuit transistor testing is extremely 
mportant since the method saves trou- 
ble shooting and servicing time without 
turning on equipment 
Other transistor testers cannot perform 


power in the 


in-circuit measurements since they are 
unable to differentiate between normal 
input and output signals generated by 
the transistor and spurious signals ap- 
at either the input or output 


These 


pearing 


terminals spurious signals arise 


AVAILABLE NOW ... Your Copy of 


Production and Field 


Edited 


lechnical Publications Committee of the 


Reliability Handbook 


by the 


Electronics 


Division of the American Society for Quality Control 


Begins with basic 


reliability principles and theory, progresses 


logically through reliability and quality controls applied during 
the sequential steps of production and field use 


TABLE OF CONTENTS 


1. Reliability Concepts 

2. Terms & Definitions 

3. Reliability Mathematics 

4. Supplier Controls 

5. Supplier Rating 

6. Receiving Inspection and Test 


. Process Controls 
Unit & System Tests 
Maintenance Aspects 
Field Failure Reporting 
Field Failure Analysis 
Field Evaluation 


J. Bemersderfer, Electronics Division Treas. 
General Electric Co., Building 500, Cincinnati 15, Ohio 


Send me 
Reliability Manual at $3.50 per copy 
Electronics Division members 
Amount enclosed. 
Name 


Address 


copies of the Production and Field 
$2.75 per copy for 


Make all checks payable to the Electronics Div., ASQC. 


from the sneak paths propagated by the 
circuitry surrounding the transistor un- 
der test. Low impedance methods are 
employed in both the input and output 
circuits to nullify the effects of the ex- 
ternal circuitry 


New Literature Available 


L-2-5—Challenge Machinery Co. has 
published a new descriptive 
with prices covering over 300 standard 


catalog 


items of prec'sion surface equipment 
Included are both Semi-Steel and 
Granite Surface Plates, Semi-Steel An- 
gle Plates, V-Blocks, Box Parallels, 
Straight Edges, Bench Plates, Welding 
Tables, Heavy Duty Work Benche 
Layout Plates, Lapping Plates and sim 
ilar equipment 
* ¢ *¢ 

L.-2-6—A new guide to 
whiteprint equipment and their variou 


sixteen page 


ipplications is offered free of charge by 
the Ozalid Division of General Aniline 
ind Film Corp. This booklet includes 
product photos of the latest equipment 
and a list of complete specifications fot 
each model. In addition, each model i 
fully described in terms of its particu- 
lar advantages, applications and distin- 
Detailed data is fur- 
Osamatic, 


guishing features 
nished on the Bambino, 
Streamliner and Printmaster 
* ¢ *¢ 
L-2-7—The columns for 


analy Sis of 


selection of 
liquids and gases by gas 
ehromatography will be easier for the 
chemist who has a copy of a new 


application data sheet just published 
by Beckman applications laboratories 
The data GC-90-M1, lists the 
characteristics of 22 chromatographic 
columns with their important 
applications and includes 28 chromato- 


actual 


sheet, 
along 


grams demonstrating column 


performance 

* ¢ @ 
L-3-1—-A line of Temperature Indica- 
tors, Controllers and Transmitters fea- 
turing corrosion-proof fiber glass cases 
and suitable for temperatures ranging 
from —400 to 1000F is described in a 
series of five new Specification Sheets 
12-1451T-1 to 5 available free from Fis- 
cher & Porter 

a a 
The Malleable Research and Develop- 
ment Foundation Granville, Ohio has 
made available free to anyone responsi- 
ble for materials specification or selec- 
tion, a 76 page Handbook furnishing an 
introduction to Pearlitic Malleable, as 
well as a ready reference to the latest 
information and data on this relatively 
new material. Four chapters cover in- 
troduction to the material, castings, facts 
and figures for design, and applications 
Three charts contain all information 
necessary to translate basic design needs 
into final pearlitic malleable specifica-. 
tions. Ten tables, 19 charts, and 14 illus- 
trations are included 

* ¢ @ 
L-3-2—A fourteen page booklet which 
fully describes and illustrates three com- 

(Concluded on page 31) 
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Now... DoALL 
BLACK GRANITE SURFACE PLATES 


are available in 


e THREE ACCURACIES 


Laboratory Grade (AA) 
Inspection Grade (A) 
Shop Grade (B)......... pean 66 60864508 nd 


Available in the fine area accuracies shown above 
and to over-all accuracies from .000050” to .004”. 
You can buy the exact grade needed, with or 
without ledges, to meet your requirements. 


e MORE SIZES 


Heavier demands and expanded produc- 
tion now enable DoALL to supply black 
granite plates in over 400 combinaticns 
of sizes, ledges and accuracies, 


DoALL surface plates are made from the finest WRITE FOR NEW CATALOG 


black granite available. Comparative tests rank 
it highest in compression strength, density and The sizes, designs and specifications of DoALL’s 
weight, and lowest in absorption and porosity. complete line of black granite surface plates and 
DoALL’s black granite is extremely dense, rigid, accessories are shown in a new free 
fine-grained, and hard enough to be used for catalog. Write for your copy today, 
cutting and polishing ordinary granites. Or call your local DoALL Sales- 
Using the best of all granites, DoALL’s master Service Store and ask for a DoALL 
gage makers, metrologists and quality control Engineer to recommend the black 
engineers pool their know-how to manufacture granite products best suited to your 
the very finest surface plates. The result: a com- production and inspection needs. 
plete line of surface plates of guaranteed accuracy. His expert advice is free. 


DoALL Black Granite 
TOOLMAKERS’ FLAT 


Here is the handy, inexpensive yet accu- 
rate foundation to be used by your 
machinists, toolmakers, die- 

makers, assemblers and 

many others. 

Size: 8° x 12° x 2° 


Accuracy: .0002° over-all 
Regularly a $22.00 valve 


The D6ALL Company, Des Plaines, Illinois 


Call Your DéSLL Service-Store 
a = RE 
] onet ao . c - Soe 
"laer” o~, ts 


THIS ISA MEASURING SHOP SUPPLIES 
TYPICAL DoALL STORE 


APRIL, 1959 
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13TH ANNUAL CONVENTION AND NATIONAL ALL-INDUSTRY 
QUALITY CONTROL G PRODUCTION EXPOSITION 
CLEVELAND PUBLIC AUDITORIUM 


10:00 am 


8:00 pm 


7:30 am 


00 am 


00 pm 


15 pm 


00 pm 
to 


(0) pm 


7:30 pm 


8:00 am 


24 


MAY 25-27, 1959 


Committee Meetings 


Schedule 


(All meetings at Hotel Sheraton—Cleveland, except ASQC Annual Meeting) 


DATE & MEETING ROOM 


SUNDAY, MAY 24 


General Technical Council Terminal Room 


Education & Training Committee D.R. 1 


MONDAY, MAY 25 
Breakfast 


Saddoris Award Committee 


Division & Technical Committee 
Chairmen 

Professional Services Committee 
Chairmen 

Constitution & By-Laws Committee 

Bibliography Committee 

Committee on Professional 
Development 


Inspection Technical Committee East Room 


Committee on Relations with 
Professional Societies 
Reliability Technical Committee 


Foods Steering Committee 


ASQC ANNUAL MEETING 


(Public Auditorium) Club “B 


Administrative Applications 
Division D.R. 1 
Aircraft & Missile Division D.R. 3 
Automotive Division D.R. 5 
Chemical Division D.R. 7 
D.R. 9 
East Room 
Terminal Room 


Textiie Division 
Electronics Division 
Metals Technical Committee 


Section Officers Rose Room 


TUESDAY, 


Awards Committee 


MAY 26 


TIME 


9:00 am 


3:00 pm 


am 


am 


pm 


am 


DATE & MEETING ROOM 


Auditing Committee 

Brumbaugh Award Committee 

Examining Committee 

District Representatives 

Publicity & Promotion 
Committee 


East Room 


Board of Directors—New Terminal Room 

Standards Committee R. 1 

Committee on International 
Cooperation 

Applied Methodology Committee 

Committee on Professional Ethics 
and Qualifications 

Vendor-Vendee Steering 
Committee 

Research & Development Technical 
Committee East Room 

Award Fund Committee Directors 


Editorial Board 

Shewhart Medal Committee 
Real Estate Committee 
Financial Advisory Committee 


? 
J 
2 


WEDNESDAY, MAY 27 
Publications Committee 
Brewing Steering Committee 
Program & Speakers Committee 
Conferences Committee 
IQC Advertising Committee 
IQC Editorial Committee 


Board of Directors—Old 


East Room 
Terminal Room 
THURSDAY, MAY 28 
Operating & Executive 


Committees Terminal Room 
General Convention Committee D.R. 1 


INDUSTRIAL QUALITY CONTROL 





ee C1R{UQ “PsoysUeIg “;UR/MSL 4 
vOD1Iv-—€ uo Asyend ‘NODW30 ‘d yy :409Rs0pOW; 
OIHOS-—-Z JO4jUOD WOr>Mposg,, = 420/GQNS 
guois—I 


OQ ‘vowurysem 
juawyedIg “~YINBIOW 
sBAQK 40142100307) aie r uO seg 40 
, , s ane . sua,1e IN “80004 vy eu 
SNOILVLISIA LNV1d © Wd OFZ ewsaiul “yf 'Y3200" nam oe 


JOA, MON ‘voWOYouIg SNOILWONIddv S3D1AN3S GINUV 3 
440 ? uoywoudu 
"UONOsOGIOD Wiiy QD surjiuy jO1IUaD SMsUy ‘|LIFHDSWI4 “1 ODDOY “s0sosapow JAILVULSININGY 2 
; } mnurUnY ‘214501g ‘49d0q “seqqny ‘104 a ee 
1245 “941M SO YONG “sonPorg Popussxg AjsmonusyuUOD 40 jo1jUO> Ss920I1g,, :429/GQNS . silt UosdwoUuL ‘YITaNVdWW> ‘d A :20ses0pow 
yO, MON wopsassuy Du] SauysMpu; O2sOYyOW ‘Siyy34 “CO S3ITYWHD esengena ent mm. | v —_ a HB. 
Opioj4 00205 “Auodwo> uinow a4, ‘NY3d 3 A3SYOd eesds HpMY AgneENd p104,, “RUE ZeqqnY UI Jo4jUOD AyeENd., :420/"S 

ues J us uedwo DINO “PUe}|eaAa|5 “sUeAINSUO> 

exw P10} BaiNUnOS v NHOF 045U0} As@ND “INOLLZNNIG 'N f *s0NwOdS 


O1uda|As 
-uuag ‘YBungsyig ‘OdueWYy jo Auodwoy wnuwniy “14934d309 Gd M 
SHASNYIOSSOW “9a “UO!}OI0d107) 


| 1V¥3NID Vv 
yD) Ajsaqui > “aig JOZHOMYIS “f 13919g “TIIMLYWH > WDINIOIN4 71040g JAILOWOLNY LS3Y3LN ¥ 


WY Si-Li-St-Ol 
L5NGOYd GIGNILXI ATSNONNILNOD 4O TOYLNOD SS3ID0Ud W'd SLZL- WY SI 


uob: UUIPy “‘SyOdeduUUIY, “e,OSauUUIWy 40° 
“4PIW “4101338Q) “YOHHO40ds0D SsdJOW 1949242D ‘GOOMYZHS @ AIINVIS ASIOAIUN “HIWET3N A ewe ‘s0,esopoW 
2ads . BORQUOD [OD1gS14eR 
A .» id > > oes wt. AN Se esede N ‘Avedwosy wnp se SHOOT soourBug iesgsapuy vy., ‘sofas 
DIUDA} suuag Ong [9POj'Yg ‘Auodwost PpNg su, “YINIZND OC AYNWH asdasts ‘semper meet D haath vengnenpese pl 
O1YO “PjayysuOW ‘Auodwi0> aacjg UOddoO! ayy “11} AJIWNDIW 9 TWIINWG saqueunsedun we 40 cmepqesg.. :gsetqns @UuuoeEMO ‘AUedWOD SuUN>De; 


Ouse Spuepuess 40 muew vesor AONNT 1 S3INV soyeods 
NOILD3IdSNI nsont ye NIGROA “i N\ tseqeeds SNOILVDIIddV 
SNOISS3S T3NVd © Wd 00'b-0€'2 IWSINIHD 3 JAILVULSININGY +) 


WO, MAN “J8)SaUZ0Y ‘AUeEdwO> MOA MAN “49559UD0y ‘AveEdwo> PiueAl|ASUUadg 
Si2NPOsg 489499 ‘WIIG “MM SIM31 '409e4epoW; S}2NPOsg 499129 ‘WIIG M SIM3Z) *409es0pOW; SHOU) | “@UOWy ‘Auedwo> UBINAS 41g “UOIZOIOGIOD 19045 SBI0NS 
SSAPOUY 20428 51/Ky . SPAESMPU] Buyssar01g pooy uy pasy 9492Q «YUCS “39708 M LY¥IGOU *40sessPOW P2i'4UN “LNWAZLENLS A NHOS *40ses0po—; 
Aq vn ges, a pood., ss20fang od] pooquee. AMEND [eHsSHLIS MOW,, © 4291GNS a2UeUeA 4O SIS Ss9UIE,UOD 104 
PpuelAueW 42d 3883\/0D ‘puejAsey JQ ‘MosuiyseM “VONjeIOSsSy sS12U ‘ . alan . . 
JO AuSuaAU “YIWWEN ONHINY ‘40Needs UD JEUONEN “YIILS “1 GUYMOH :40MeOds Ajeuy pue subiseg jeyueunsedxg,, -420/qQN5 1849WE 42OUS 4° AqeEND 40° jO14U0D,, :s20IQnsS 


"UO “850g 399104 Jy YOSI8) sue@> ‘O3S1duesy “RS ‘AveEdWwOo, Ue} 
aoodi qa qaooi qd sg -s4UBUM “ABOjOUYIA, 4O ByNGI4S sO NIBWY “YINHDLOH f AJ INWIS *4eNeOdS 
Ul 22404 4Iy ‘NVYHDWULSY XW ‘4eNeeds 
PueAseyy ‘as0unjyeg “Ayrssaarup) Surly IWOIINHDIL SIVLIW F | 
Aassae MON dow suyor na ¢ NOS :404Rs0p0OW 

NEDJUOWY “@B2AjjOD sv@yreay |)5S 4 NWONNG : mrad i ONINIVYL 9 NOILVONGI a 
JIE}ISUOW “QuOSIITD “D Wid *408842POW = cane asuodsay jer1;210044 Burssig., :4201GNS WY 00: 11-00-01 
-uo> esenag ons pF any Rate. :g20fqns Set Sg OS Se -Ce' 0 
PnsOpeD “AjltD pret Rag Pio = ; wh WOVE “KOS “é “3 TIUORD ssOqNONS WY Sb Li-Sp- Ol 


ely S8UINH ‘NYVIOUY W O37 ‘409eeds ADO 1IOGOHLINW ag3liddV + | Aassal MAN “UOJ@2UIG ‘AjISIBAIU 
ASOTOGOHLIW AIlIddV > s10Uy))) “OBe>4> ‘oBery> UOsPIUIIg "YILNNH LYWNLS ‘f :40,es9pOW 
$0 AsS4BAIUT) “SJNOS “1 GUYMOH ‘40;es0pOW; _.WBIseg jeqyueuued 
Siounj, “OBed2y> ‘oBedy> _, WO1QOsd LuNESSIW, “SINC] “4S “DU; “YDSNg “Kg 90 Aduernggg pue Aparpisues,, :s20/Qns 
yO AjISU@AIUT) ‘SINOP “1 GYWMOH ‘40ses2po; Sse22y we Of paddy Buinend., :420/GqNns sasneuvy “JIWONWY S NHOS :409es0pOW sua, “Sitydwayy “UOIye10d105 aso\ny 
AURDwIOD 31459013 ws04se mM f 'N “ueman “Auedwo> a2uensu; we 0g Od 19) 249497g NOSNHOS UAHLMY :40Needs 
Ut YDseOSey sSUoHsEI9dDQ 40 95f,, :429/qQNS lenuapnid “OVILSWIO 3 ivi ‘sHeeds yO josguod 04 S>1ySI;eIS yO suo! ISINIHDS E | 
AN “M404 MON ‘AUPdWO. 214)99)3 ’ Pa 
Us94S2M% ‘NOSNHOS “3 LU3GOU :4emeOds HIYVISIY SNOILVYIdO a paeeng Amy = oe setans 
10D Buimasg 47045104 “WIISSIGM 3 —_ — 
HOYVISIy SNOILVUIdO g onQ pur QvwOUWH PYVe Y34I7THDS 7 N 1suaqeads —— ~ xOuy eorseuue, 5 sania 
aaa ‘Auedwo> Buiysyqng POM s1S28ANU YIBWYHD S CIAVO *409es8poW; 
_ apres ed HL "Sf “Hd3SOF (H SITUWH) ‘s0Nesepony .22UREA 4O SIS 
ovsusg cane Mn | 4 me :segesepens f04gu0D Agyend jpeousi ONIMINE 2 -Ajeuy pue suBiseg jeyuawsedx3,, 
Pits Buwy2y HO “24S Ut SMa}Gosg UOIE}OyY VEWNY,, © 422/qN5 wane “nee ‘uaa 
Ut SsuOennddy josjuop Agnend,, :420/qQns CIO "PUe}aAa|D “YO! ods0> Aaswey ‘NIHSAOW Hd3SOL :4eNeeds 
O1UO ‘PUR|PAaZ> ‘O1UD 4O AUedWO> 2200J0} jusWdojeAsg 4 Y2Ieesey 4 JO ‘vouiysem ‘jsuawysed 
ee ee ee 2a essjaq Nvawols ¢ NHOr “eeepen = ONINIVYL GNVY NOILVONGI 
LS343LNI 1VYINIO v LS343LNI 1V¥3INID Vv B56 205 J045 


“wo Amend wi ssasBosg Arey... :s201qN> qd 


Wd SI‘S°SI‘b W'd 00:%-00°€ (P.4N0>) IDIANIS GINYV W W O£:01-0€:6 


6S6I ‘SZ AVW ‘ARVQGAQNOW 


= 
© 
uo 
0) 
O 
— 
Q. 
-_ 
2 
adum 
- 
® 
> 
- 
O 
U 


2 g20fqngs 





= 
ce) 
he 
0) 
O 
hun 
QC. 
- 
2 
afu» 
Cc 
® 
> 
- 
O 
U 


31S DIWNdIU—s 


SNOILVLISIAINV1d « 


Sv SIMI}? 


Wd OFZ 


WIOA MON “HOA MAN ‘8ININSU) 19915 D UO1) URQUEWY ‘NY TTY “AM H SV 1ON0d 
_ dew NDZ Buysser01g e3eqQ WssPOW YIM sSoNbiuYyre, “5°O'S Bulsuewojdusy,, 

WOA MAN ‘eISdaaHYBNOg ‘UO!Ije10d109 W'g'! ‘J TWIYYOW ‘A OlYWW 

Aasial MON ‘yruesg Buo)} ‘sajeiossy $21404429/3 “AI TIWS SIWVS 

SHOU] ‘OBedNy> ‘48jUaD XeAIU) PUeY VO\BUIWaY ‘NNA14 f UNHLYY 

O1UO ‘PUuR|aAa|> “YOI}e10dI05 syBNOuINgG “"NOLSY3IG Hd3SOL 

RiuerjAsuuad “YBINGS\j1q ‘AUeEdWwO> j9e45 UNYINe] O seus ‘"NNWW23H di Tid 
eiuerjAsuuag ‘a8priuay seig UOI;sOGIOD (9955 WNIPN] Auaysaiy ‘NYWLYO LH 
Pueipul “Ase ‘YO1}@10d105 19955 SB101S Pe1IUN ‘AODWW 'S “OC 

C1UO "PUR}aAT|D ‘AuedWO> say" DO UNYWY ‘SJAVIUD NIATIW 


LN3IWdINDI ONISSIDONd 
ViVG NY3JGOW HLIM SINDINHD3IL “DO'S ONILNIWS INI 


URBIYHNW “4102599 “sUeLINSUOD ‘YIAWE S NOWUWH : 


290 ‘Burpiem 


“Suipiow “Burseig ‘Burdweys “Buipeopy—dous qor ous uw suoijserddy joujue> Ammend.. 
@1uerjAsuuag “erydjape)iud ‘Auedwo> peng eu “WI TWHIW sniqwne8 

OID ‘PUelaAaX|D ‘SuOIssag 4 VOSWeT “T30N3N “YD 

SHOUl||| “SBUIE}GS9Q ‘jURIINSUO>D S3NOf 3 NIYIWM 


uesiyrW ‘Buisuey ‘syonposg Mas25 Bseqpuny “YINW GO LY3IGOU : 


dOHS GO! 3HL NI SNOILVDITdd¥ TOYLNOD ALITVNS 


SNOISS3S T3NVd ¢ 


RNURAJASUUGg ‘DIA 

-Sse1g *¥014820030) 21453843 @SNOY 
“Busey “Ul ‘NWIdW> NYU 
«SUR 49m0g 229;20N 

404 SEUSUOCRP MOTD 40 SINgrEgnUEH 
Oy) UE SuNaPqorg AjeERD %y)20d5., 
@iueajAsuuag ‘Yy8ung 

Siitgd “WOHEIOGIOR 3145989 BSNOY 
Buysam “WITTIIW WS32ITYWHD 


epeurs> ‘ojuos0] “ps jeuas 
ty veipeve> ‘NIMY! WY ATWNOO 
sAeuy AmqeNey ©; voreey 
Sa) pure AsceylL SNe A Sules5x3,, 
ssew 

UOsBurH AA “UOISIAIGQ jUaWdO/aA—ag 
Q) Youeesey OAy “ONIN YU SINWS 


WOA MAN ‘SII@4 G2eBeEIN ‘AvEdwo> 
wnpunsoque) “1380Z d GNNWOIS 
fO4gueD Asogueauy,, 

eUs05/e> 

e2UOWY PUES “YOIjes0dI0 jew 
doyerag weisss ‘WIODIWW DO oO 


4OgRsapOW 


Wd 00'b - Wd O€:Z 


RIURALASUUGY “aq}IA 

Sa2}Q “YOIVE200107) 314598/9 BSNOY 

[s0ges2p0W;W 
.esBosg vorsind 

“01g 489/20 EARN O4E UI pe1e5 
“UNO2Ug swsaqosg Amend jes9ues,, 
Cg “YBINGSI jg “UOI;OI0GI0F) 31449043 


sa20tqns 


sa yeads 
YIMOd DINOLYV 


OO “HeUUIDUID “Auedwos} 44 
23/3 /@49U05 
« (Spuowmdo}eAeg MeN) £2155! 
~4B42@48YD jOsguCD AynENnDh—syeyD 
josgueD> VE «R484 «69884 «GUOzZ,, 
MOA MON “WIOA MON ‘S@tI0}@I00F9 


20, es9POW 
> 20fqns 


sa yeods 
SDINOYLI3913 


A N ‘J045@uD0y ‘AuUedwo > yepoy 


sa2efqns wt Sembiuyrey jou Aqyend.. 


UISUOIS! AA 
BaYNEMIW “BUBLINSUOD BulsseulBUg 
jeaysnpu; “BONN 


SNOILVDI1ad¥ JAILVULSININGY 


pues ueyy “weg eBa)o> ‘pueAue; 
yO Apsseniun “YIWWEN CNHINW 
use, Asosuas.. 

YW“ 4284D Sieg “VOIses00105 
SPO0g [829U9D ‘SiNUIA 3 IDYOIOD 


se>D “SHeBuy soy ‘sajeossy 5 
[sOgesapo;, 
: g20fQMg 


‘seyeods 


AMNGeHeY 4o SBuayHeYyD 24,.. 
PW ‘YOSMO] “YOIje100105) UOIjey 


4S3¥3LNI 1VYINID 


Wd SI-S°SIi*b 


Aasse— MAN “UMO) 

Sas00W BP D8Uy «40 «4YOIf10070) 
oped LYWYHNDIB H NOQGYOD 
wourung Ampqeyey lengnevousy 
MEAD 94) 7° JuOWOBeUEY, 4)... 
erusogye> ‘OBeg ues ‘syneu 
OuSy HEAUOD 'NIZISN3dd3 4 H 


Wd 00: %-00:€ 


> 'N ‘PueAns ‘Auedwo> aouessisay 


jPuoNeUaU “YINNHDS AUNIH * 


[20,e2pOW 
“g2atgng 


sayeeds sawn 
SSINOYL9313 


SOqN4 wOsgr04g 4O Burgsoy 

oy) 4 woHnqueng HeqremM F41.. 
MIO, MON “ODPus) “Airs 
@us0> ‘Ov¥  “H NHOF 


“Bunsam “Ul ‘NW1dW> WNYwd : 


esnousunseam ‘63ND |, GIWNOO : 


33NZ30SINIS 1 Ff * 


®uo0yde/e) 19g ‘SivzIGOU M S : 


vewssez “391820 T11vV_ W NHOF : 
Apnys oun, 


3 NIAYWW : 


19H PllUWI9G “LHIIH CYWNYIS : 


“PYG "NVHIUDEW VY WYvITTM : 


:s04es2pOW; 
-s20fqng 


92 AVW 


ueBIUQ{W “OqQly UUy ‘Auedwo> 
Buueeg YRG 42A0COH ‘39ND “"W FIWC *40ses2pOW 
, AMMeEN® eayjowojyny ut 
BupoouBug ponposg 4° BOY 2uL,, *490fGNS 
UISUOISI AA ‘BayYNeMIWy “UWOI~seI0dI07 
wiws O WY ‘NINUWd BY NHOS ‘seneeds 


JAILOWOLNYV 
Wd SI-ZI WY Silt 


e1UuPAlASUUag 

UBINGSj3ig “YWOI}esJOGIOT J89j5S UI) 
yane) 4 Seu0l ‘NNYWY3H di TiHd 
 Buydwes yNg,, 

opes0jo 

O199eNg “woIjes0d4O UO1y OQ jang 
opesojoD “JIOHLYIG W WVITTM 


WW 00-11-00-01 


OA MAN ‘aIsdaaqUusnog 440A MON 
UOIses00105 SauNpeW sseuIsNg aisdaayuanog “uj ‘Auedwo>y Bu 
J@UOHjOUI954U| “YY IZONIS f WNYWYs *40sesepOW; 29g je12Ppe4 JN IVEOS WVITTIM 

POMIeW voljew  Burgey Amend sopue,,, 
~xosddy vy — Anpqeney sese4,, © s201QNS WIOA MAN ‘UOSBUIy 
SwoyesyO ‘A/'ASaj42eg ‘UOI;es00I05 UOl,es00105 sSaUuIureyWy, SseUIsnNg 
wiNnaO118g SANN'Ud "NOSIAWO "YA ‘40needs jeU01;eU494U| ‘ONIDUWH “OD AYYWH 


ATEW3SSY GNV DNIYNLIVINNVAN 


@ueipyul “@,saAejgey) “ApiSsaa N ‘It Aeuny ‘saiuojesogey 


f 
unl) eNpANg “SHDIH “Y SITWWHD *4osesepowy avoyda/?{ 199 “AYYZL “3 NOLTIW : 


@2URHeA 4O SIS @2UeUFA 40 SIS 
-Ajeuy pue suBiseg jequounsedxg,, :s20/qQns -Ajeuy pue suBiseg jeyueunsedx,,, 

UUIP ‘SOdeaUuUIT ‘eyOsSaUUIy 40 UO ‘PueR|sAa> ‘ABojouyrse, 
AVSABAIUT, “HLWYT2W MW J 1AWO ‘4emeeds 


ONINIVYL GNV NOILVONGI 
--¢ 
WY Sb Li-St Ol WW O£-O1-0€F:6 


AN "MOA MAN “‘AuedWwO.} 245 

2MHZ '€49U2D WNVENIDIIS A ‘W *s09es0pON 

, SOIPNES SSE204g Je120d¢ 

a «—BupssouBug josguoD Agyend,, :s20/qQNs 

Susasmupesseyy “Play 

Buuds ‘Auvedwo> jedwey>} ojues 
VOW NOLONIBEVH | 


yOIMSUTUg MAN A4ISJBA 


_J20uIBug josguod Ayyend 
ays 405 BUOg 81 “DOSY I4M,, 


or euuidur Aued 

:aaqeads on 40 — 

wt = SuyeeuBug ae, » *e20fgns 
A N "MOA MON “AuedwO. 2145 

29 1212429 “YISSWW ( WWI TIM ‘4eqeeds 


JOULNOD ALITVND NI WSITWNOISS3I0Ud 


fOsguoD Agyend (e704,, 
AN “OA MAN “AuBdWwO. 2145 


sours 
oBe2y> ‘AdueBy Ajddns sue,sis 
ans enw ‘SIM321 “7 GYWHDIe 
- BONE ay poog 

Men Vl SyueudoAeg ™eN,, 
JO ‘voyBurysem ‘Auwsy aus 
suawyede8g 34334 6 NOCYOD 
JO ‘vowBuiusem ‘Auwy aus 40 
jvawy2d9Q “YIHLVYd YW NIM 
2G ‘vo; 

Surysem ‘aunynduBy 40 puewysed 
70 S$ NM L137 LVS d OY¥WHI¥ 


SURy PsA “YOIsesOdI0D sjesdI1y ’ 

eusS8D ‘S31NHGWOH CO Hd lve : 
8480 worjrsedsuy Bulpenjpeag.. 
sesuey “pu ‘“UOIpes0005 

yey “WRG NITIV J Wwd 


LIVUIUIV 

OID ‘PUR/eAa|> ‘Sev0je20QGe7 Aassal Man 

avoudea/?) 11°99 “S3LWE D> NIHGILS *40ses0PpON AueGdiIUM “$8:105810QGe9 su0yd 

- 791 98 Ov2iSN S$ Wivd 

pee ‘yosugue> Agyend ~ igretens qos8e8ey Sucjes8d—.. 

CHsOENeD ‘F2UOW FURS OUD “‘puBleaa> “ABojouuse, 40 
sD PYPY FUL ‘NHWD S$ Lua Tw ‘seNeeds 


LS3¥3LNI 1V¥INID 
Wy SI Li-St-Ol WY 00:01-00-6 


AVAGQS@HZAL 


sO @4NgISUL B5®D “3NOI1 “D IY * 


in ssaBiny “LLODSIM 3 NOSVW : 


> 21442913 1812425 ‘SSv@ NO31 : 


233 124848 ‘WOVYENIDI3S “A VW : 


:404,849P0W 
2 201qns 


saemeads 


TOINHD3IL SIVLINW 4 


[40,822DOW 
5 20fqns 


‘aemeads 


:wewey> 


2 g201QMs 


‘Ssayeads 


SIDIAWIS GINUV 


1048299 OW—W 
> g20fgng 


anssul @52D “440NDV “1 TISSSNY ‘40NPOds 


Vv 


INDUSTRIAL QUALITY CONTROL 





= 
ce) 
= 
oD) 
O 
a 
ra¥ 
c 
o 
afew 
= 
® 
> 
= 
O 
U 


SUUIg UMOJUS)|\Y “AUODWO 314j339/9 UWs3ISAAA vWS 9 3INNOS 


, Suruiosy suojg-uy Aq jOsguos Ayjond Suipuasxg 

YIOA MAN “HIOA 

MaN ‘Aassae ManKy 4O Auddwos j'O ps0puniIS ‘QuNO4MWYD YX NI Vv 
BISSIULS] ‘SjIjIAKOUH ‘BasSaUUa!, 4O AyISIBAIUT, ‘SHIGWWHD GiAvaG 


[40gosapow 
: araiqns 


:jauog 


ONINIVYL LNVId-NI AG TOYLNOD ALITVND ONIGNILX3 


oulBs1A “woyuNoys 
UOH}OJOGIO> SJINPOIgG 4OZOY AjajJOS YOWIIWW ‘NITWIG W JINAWM 


Play wowes6bouow,, 


SyJISNYIOSSOW 
uommaN ‘Auodwot BSuinys0ynuDw UoaysAOy 39998Nd Y NIMYWM 
WOA MAN “2OYOHIN] “JUOJNSUOD sUaWaBOUOW ‘NYWUNS Hd3SOL 


a13!14 LNINIJOVNVAW 


SNOISS3S T3NWd © Wd 00'b-0€:Z 


BIOMOIIQ “48A0G “UO!}O100J07) jOUOHJOWIIIY] “FIZHDLIW OS LY38ON 


,MOH2Nposg jas0ddy Buruudjg ul 4o1¥291207 48020104 smonuiju0y 


DQ ‘uosBurysop, “Du ‘SayOID0SSy YOW)OS Z14Ny “QNYTI3H 3 1Y3d0¥ 
IWULXIL 


O1YO ‘Puodjaaaj> ‘ASojouyray 4O ByNyIWSUy 9SOD “3NO37 D GINA 
;,S4201g 242;duIODuy peziwopucy , 
OUDIpU| “8349A0507 “AysuaAiUr) ANPING “SWDIH “YW SFIWWHD 


ASOTOGOHLIN GIlIddV 


YO 880g 92404 JI 

U0S19}}0g-IYBUAA ‘ABojouYyra] 4O ayNyySU; 3D104 sty NNWHOWYLSY XWW 
all 40g ‘wowdinds Asoyyrw 40 Ayypiqoyay puo josyuos Aqjond,, 

o14uO ‘asog 

puowwoy jOUaIOW 4IY ‘H1LIddIYD DO 
OrusO} 

“1/073 ‘Spudjpay “Auodwos j4ayPOY [04jU9D PUDIDN “AWFIMOND f NHOFS 


SJDIANIS GINUV 


92404 Jy 4OSI9}40g- YOU AA 


UISUOISIAA “BAYNOM!W “UOI}OI0KIO) BOW 4491P3014 “‘NWHd3LS 4 NHOS 
, SOqQuiaw j2U0g 40ADj;4 4O YOHWDRZ/9G Byy 04 YDOOUddY "DD y,, 
sioulyt| 0602145 Auddwo> uo |OJUBUNIUOD 'YIJAYVL NIMGOOSD-JVW 


ONIMI4E 


Wd 00-%-00°£ 


9 


[s0gQuapow 
:g2aiqns 


:jauog 


:aCgosapow 
:g2aiqns 
-4ayo0ads 


| 


:40gosapow 
:g2alqns 
:aayoads 


=) 


:wowuloYysy 
:g2a!qns 


:saayoads 


:sogosapow 
:g20iqns 
:4ayoads 


v 


Ze AVW 


a1s0,810Q9e) @ 
28 AHd¥NW GxOsCYES 


s0yesapowy 
Sued woujsedsuy Suyjdwes ¥O.. 


s2afqns 


sayeods 


W4OA MAN ‘endeddey> 
> WWHIYWM 3 Hdlwe 
SOQuIAS Pw Suey fOr 


-“uo> Append 40 ae pe sat eva 


wAIUT) NDING YY 


SOYVONVILS 


aX 20,0,2P0W 
225 Pues sepyng 

404 100, YW — Aupiqedes auryoew,., 
tA ‘playBuuds “Auedwo> suupeyw 
sOSWE] D SPLOT ‘HLIWS N CiAWO ‘seNeeds 


JAILOWOLNV 
Wd SIZ WY S 


s20fQns 


Syyasnyresseyy ‘apa 
we’) AuU@GWO) |@2iwaysy Awiy 
4 A2@2eQ ‘YINNIY S GCUWNAWW *40d048POW 

.wogesedg Ale 

“MOIEMJOAZ 4O UVOIZEdnGdy je2142e24,. 
Aasial Man 049g ‘AjISsaArULl 
UOsadUIg TIMLIEM > NHO 


:g20fqns 
sayeads 


A f ene 4IION . 
4eOW 29M, ‘WIHU S 
suowenjddy Aspuno,,, 
W4OA MAN ‘SI/@4 CveBei_y ‘Avedwosy 


winpunsoque> “1380Z “d GNNWOIS 


2048 20POW 
saiqns 
sayeods 


3 


410, 0,2P0/W 
sralqns 


:seyreds 


TWOINHDIL SIVLINW 4 


WW 00: 11-00-01 


umojAeg 
W3M3HS 


SS9201g [ESIWeYD 405 sajdwies., 
1 ‘oem “Auedwo> 
@:9u2 AINVH INYO 


1VDIW3HD 


ueBIU.{NW ‘Spidey pYesD 
422) QHOIBIHLNY D NHO 
WOgSAG HOeGPee4 seg ass, 
5a vo Buryse A 
PSUGjAQ §$O AILLGIIIIS juessissy 
49 24:0 “KINUL W N3IHAGILS *40MfOGS 
42RD 4594 DpSSIWY 22704 

ay 244 4° jueuysedeg Bu 
$594 24s 4O 8420559 Aaniger ; 
epis0j4 aseg 
92104 JY HUG “48jUa>D 45a, a's 
SIV 92404 41¥ "NOSN3S “N NIGTYW ‘409eeds$ 


LIVYIUIV 
WY Sb Li-SbO 


AN “MOA MAN ‘AuedwOs 2144 
2312 1849489 ‘WNWENIDIFI A Ww *s0;es0pOW; 
,WOIgeMeag 4o2Nposg 
wt =BupssowBug josguop Amend., 
440A MAN 
440A MAN ‘SB110;,e@10Q27 BU0YUd 
7191 1198 ‘NOSYILiWd O ‘OD 3 ‘seneeds 
04940 42NPOlg PU sse2014 
uw «= BursaeurBug a Amend... 
JRA ASUUIg u Us vuedwo 5 
$2913 ISON NIHDS 1LY3GOU *4eNeedS 


[20,8102p0W 
g20fqns 


> 201qns 


:920/qQns 


:g201qng 


92104 sly UOSsa4 

$9 BINgus 

VY NWHOVuLSY XvW 

1 5 eeg—puowenbe AevHIW 

4° Aumiqeney pue josguos Ayyend, 
HENNA ‘URa TW “AAeN saies S 


21440 S2ISSIWy > 
SN YWILSVONY) 


s0,8,2pOW;W 


‘a2afgns 


:aayeods 


swemaeysD 


>g2alqngs 


Ssayeads 


SIDIAUIS GINUV qa 


WW O€-OL-OE 


. 'N "440A MON ‘Auedwos 2145 
2313 1242429 "WNWENIDI3IA A V 

jeresepw Buiwosu; 
04 poyddy Sussaaursug Asyend,, 
B1UsOpIe>D ‘AjiD 4BAIND “WOI}es00105 


Hedy S8YUINH “TIIH ‘Ww GIAWO 


TOYLNOD ALITVNDS NI WSITWNOISS340¥d 


1eD 

saaBuy SO} ‘UOIjes0d10D VUOHeIAy 
J229WYy UVON ONNOA ‘M NHOS *409e40pOW 
.Modey 
—Buissa201g woljesgiA YVor4s>npolg,, 
se> ‘@us930ymMeH DU RssIYy 
1014JON “‘YWNNWH 9D WITT ‘409@eds 


330N3A 


€ se “SaxaBuUy SO} ‘Sa1s05 
21098) YVRWjOH “SIWON AXYWH *40s840pOW 
Bayndwes 4o syredsy jyer42e4g,, :420/qQNS 
JO ‘voyBuryseny “juewjed 
aQ Auns2as, “Ul ‘SISWIA 3IDNOIOD *4eNeOdS 


> g2a!qns 


S1UsOpeD ‘@UOyYMeHY Duy ‘4p@1> 
diy GOSUMON “KOD 3 WYWITTIM 
, 42uINSUOD PpUe s92NpoO1g 

04 Burysodey out, 40 S51p2U0g,, 
e1us0pne> “Aaumog ‘UOoIjelAy UPD? 

sow Ys0 YINYWYM HLINNI® 


YOAGNIA 


J2|9A2|> sue NSUOs 

2 NO1Li3UN38 'N f 
SPOUIIW BW4seweIeg MON,, 

'H Aesny ‘saiojes0ge 7 
24V04GS/9) 1199 “AYYIL NOLTIW 


LS3Y3LNI 1V¥INID 


WY St Li-Sl-Ol 


WY 00:01-00°6 


AVGSGAINGAIM 


[4s0gesapOW; 
:g20fqQns 


:aayeeds 


2) 


:40;822pOW 


:g20fQns 


:soyeads 


:s0,RsapOW 
:g20fqns 


:aeyeeds 


Vv 


APRIL, 1959 





O14O “| PUe|PAz|D 
dios jaa35 W\qGQndey 


YZAVIM Y IOVM 
‘OL TIWW 
‘SNOILN3ANOD “D'0'S'W ‘8 aiqeAed sy204> axeyy 


EA TALITIGWOD FP! Bsuaras 9y} UI Pay|!} NOA ane}, 
éwNjoO> seadosd ayy pasn aaey NOA ains NOA ay 


"y/Ny Ul yuawAed Aq paiuedwodze 
uaym Ajuo passaz0id aq ue? SsUOdI}esjSIZ91 a2UeAPY 


— ee ~ WLOL YOd GJHIVLLY WDSHD 


wesgz0jq ,seipey 
Aepuoyy ‘Buiuaag je1s0s 


(syuesysiday OF ATNO age!eAy) 
yrdee ‘suoijIeEsUes] 4O SaIdOD e4jxg 


Aepsen, ‘yanbueg senuuy 
uoayoun 7 Aepseupe;y, 


uoeysun7 Aepsen, 


$ 

LJ oo9 
CL) oo¢ 
L) oor 
CL) 006 
CL] oos 
CL] oos 
C) oos 


uosysun 7 Aepuoy 
sjeayy e13x3 
TIWLINIW3I1ddNS 
o's OU 
o's LI 
os LI 


Aepsaupe 
Aepsen | 


(@4yxQ suo esues) 


pue suoayoun 4) 


O00 


Aepuoy, 
SAVG JTONIS 


Ajuo suoissas jed1UYyd0) 


oooz LI oosi [J 


suoij2esues | SApNysul yng ‘sjeayy ON 
AjuC suorssas jediuyr2, ‘sAeg ¢€ jy 
yanbueg ynouymM 4NgG aAoge se awes 


oooe LI oosz LI 
oosesL} oooesli 


Suaqunaw Ssuaquwéeyw 
-UON ,OS Vv 


suoij2esues; pue ‘yanbueg 
sudeysunN ¢€ SEepNjcu; .a}ya;dwoy 


ILF1dWOD 


$334 NOILVULSIDI4Y 


FOLD HERE 





“SYIGWIW-NON ONY 
Suagwaw ‘D°O'S'V N33IMLIG TIILNINIIdIG JDINd JAUISHGO ISVI1d ‘3GIS 
3SUZAIU FHL NO GIGIAOYd SNOILdO 3HL WOUd NOILDITIS YNOA INVW 


TT 





NOONY3ILIV 
AVOSINGIM 


ONINYOW 
AVOSINGIM 


NOONY3LIV 
AVOSINL 
ONINYOW 
AVOS3INL 
NOONY3LIV 
AVWONOW 


SNINYOW 
AVWONOW 


| 
+ 


] | 








— —— - _ _ --—4 ——— 























puayye 0} uejd NOA YdI4yM suOISsas 
asOu} JO, MOJaq Saxoq ajersdoudde 9yy ui XK Ue BuUIdeE}d Aq a}ed 
-ipul aseajd ‘syuawusisse adeds Suiuuesd ul 39jy1uWO0D 4NOA 4sisse Of 


6S6l ‘77 AWW ‘AVON 49 Palyiiou si sesysiday 
24} Papiaosd PpapuNnjas 9q jjIM 399} UO!}e143SI391 ANOA ‘puajje O} B}GQeuN 


ase MOA ‘pasaysiBas Burney 493e “4; “ATZLWIGAWWI Y3LSI934 


awos peaeu 
NOA 41 “aaNyd0Iq Si4y 4O Saido>d jeUOdIyIPpe sey Asejyas3aG UOI}IES 
JOS YW [e230] ano, ‘uosiad Yea 410} yaaUS ayesedas e BuISN sjaays 
jeuciyippe UO UOSIad YINS YIe9 404 UOIJEUIOjUI Paysanbas je apiAoid 
aseajd ‘uosiad auo ueUy a10W 404 SUOI}eAIaS91 BuIyeU aie NOA 4} 


UO14D9S 


CJ S3A _] ON 
JOS W 40 4equay e& ae NOA sayaUyM ZLYDIGNI 3SWI1d 


@AOGE Wl 4U9II9441P 


| ATINO ssesppe Buijey 


aje3S pue AyD | 
aspeq 4noA uo 
ee seadde jim 


| 


awen | LNIYd 3SW31d 


JO43uU0-) Ayijend JO} AJBIDOG UBDBWiy “UO!IJUBsAUO jeNUUYy YJUseyIYL 


wwod NOILVULSIDI4 


INDUSTRIAL QUALITY CONTROL 





511 Terminal Tower 


St 


rece 


accommodation 


13th Annual Convention and National All-Industry 
Quality Control & Production Exposition Displays 


Booth 120 
ELLIOTT SERVICE CO., INC 


A brand new exhibit featuring 


Hi-Vision Quatiry PROGRAM 


Designed to secure and hold employee 


cooperation in the twin fields of quality 
improvement and waste reduction. A 
visual means of moving minds towards 
plant quality objectives 


MANAGEMENT INFORMATION 


A weekly bulletin for Supervisors 
Foremen. Designed to prov ide job he Ip 
and develop leadership qualities. In 
cludes “human relations” guidance and a 
practical approach to supervisory plan 
ning 


ind 


SUGGESTION SYSTEM SERVIC! 

Complete working material and equip- 
ment for operating a successful sugges 
tion plan Includes colorful, effective 
publicity for securing quality and quan 
tity 


suggestions 


Booth 122 
THE DOW MECHANICAL CORP. 


Featured at the Dow Mechanical 
Booth will be the internationally known 
DOW-GAGE and TACOMP STUB with 
a new adapter with which a standard 
line of FLUSH PIN gages for tolerances 
down to 0.0005 or less can be 

Also on exhibit will be 
ard for the 
< luding adapte rs 
ind many others 


used 
various stand 
basic 


accessories gages in 


diameter attachments 


bar gages 


Booth 209 
UNITED STATES AIR FORCE 
One of the first sights to greet at 
tendees at the 13th Aunual ASOC Con- 
vention will be a_ life-sized missile 
mounted on the patio in front of the 


Cleveland Public Auditorium. This ex 
ample of the first strategic, air-to-surface 
operational missile in the Air Force 
senal is the RASCAL 

Inside the Auditorium, in Booth 209, 
the Air Force will exhibit a scale model 
of the complete launching complex of 
the THOR. This missile 


news headlines in recent 


ar 


las be en tiie h 


in the months 


Booth 210 
REPUBLIC STEEL CORP 


Four devices used by Republic Steel 
to control and evaluate product quality 
will be on display. Demonstrations 
and/or working models of the devices 
will show their contributions to the pro 
duction of consistent high quality steel 

The following devices will be shown 
Pyrometer to measure and record tem 
perature in blast furnaces, open hearths 
soaking pits, and heating furnaces; Accu 
Ray Measurement and Automatic Strip 
Thickness Control System utilized by Re 
public on certain types of to 
improve the thickness uniformity of strip 
and related products and provide a con 
tinuous readout of results; Sedac Seam 
Depth Indicator for detecting and de 
termining the extent of seams cracks or 
flaws on the surface of bars, billets, pips 
otk Re flectoscope for detect 
ing defects in bars, billets 


processes 


Ultrasonic 
internal 
and plate 


blooms 


Booth 316 
UNITED STATES ARMY 


Reliable defense of our country 
pends upon reliable equipment for 
Army. Given adequate design, reliability 
depends largely upon quality control 

One part of the Army’s exh:bit will be 
the recently successful moon shot, the 


cle 


oul 


launched into space by 


the JUPITER missile 


probe 
ve hic le 


The 


Army 


main theme of the exhibit will be 


quality control in logistics oy of the 


Army and how the « 


and 


modern 
procuring 


Army equipment operate as 


Booth 417 


a team 


eveloping 
producing activities for 


AMERICAN CYSTOSCOPE MAKERS, INC 


4 cordial invitation is 


extended 


to 


ASOC members and guests to visit Booth 


117 
will he 


W“ ke on 


on display 
the opportunity 
applications you may have 


ot 


struments 


Booth 418 


Latest type and design Borescopes 
Representatives will 
discussing 
for these in 


CUSTOM SCIENTIFIC INSTRUMENTS, INC 


CSI will have on display units which 
are used for calibrating, inspecting, test 
ing and working of metals, plastics and 


other materials and equipment 


The units are: Dial 


Indicator 


Cali 


brator, Templin Calibrator, Gregg Ten 


sion Ring, Microscope Stage or 
ing Microscope, Gear Runout 
rraveler Hardness Tester 
Thermal Conductivity Prob« 


lravel 
Te ster 
Pittsburg 
Dow 


(yas 


rransmission Cell, and a four inch Swing 


Dividing Head and companion. five 


Tabk 


Rotary 


M. E. CUNNINGHAM CO. 


ine h 


This display will feature Safety Stecl 
Marking Equipment. These will include 


— stamps, inspectors 
utility marking outfit, type 
wedge grip letters and figures 
ietters and figures, insert 
marking machine, Safety OF 
Hammers, the versatile 
Marking Fixture, and other 
marking equipment for us« 


stamps 
Engineer 
GRD-960-2 
types 
in OC 


hammers, 
holders 
hevi-bevl 


for 








HOTEL RESERVATIONS 


etach the coupon part of this 


icate your alte 
3 in the appropriat t oxes an 
indicating the type of accomn tor 
he Hotel Reservation Bureau, ¢ 4 , P 
Cle land 


rnate 


merals 1, 2, 


ild the ed room in the hotels you sele 


r f 
pt oF 


The hotel accepting you 


directly to you 


IMPORTANT: R 
not later 
equ 


lapsed 


B 


Confirmed reservations will be held by 


vations mailed the Conve 


Lith While 


date, room 


than May 


after 


the Conven 


ests this commitments 


and there can be no guarantee thar 
sible 4 ’ 


you find it imy 


aking reservations, 


ireau promptly 


} 


arrival date unless later arrival time is specified. 


preterence « 5 f accom 
1 a check mark (V) in ch 
red. Mail the 


mod 


n 


1 he 


eservation, the Housing Committee will 


re 


tions can be o 


he hotel only un 


informat 


ations by placing th« 


completed form 


and tors Bureau 


[-] CARTER HOTEL 


eserved prior to the 
assign you comparable [] MANGER HOTEL 


ervation ll confirm 


(Clsratter noret 


ARRIVAL DATE 


ise Reservations tor 


[] CLEVELAND HOTEL 6.50-11.00 


(Please print Name—Address) 


HOTEL RESERVATION FORM 
1959 A.S.Q0.C. CONVENTION — HOTEL CLEVELAND — MAY 25, 26, 27, 1959 
Convention Headquarters — Hotel Cleveland (Check Hotel and Type of Accommodation desired) 


‘i Single 


[AUDITORIUM HOTEL $5.50- 9.50 


[_] Oouble 
$7.50-11.50 
8.50-14.00 
9.50-13.50 


9.00-10.50 
Studios 


12.00-15.00 


C7] Twin 
$11.00-14.00 
6.50-10.75 10.50-16.00 
12.00-19.00 


10.00-14.50 
14 50-30 00 


13.00-22.00 


6.00-10.00 


6.50-14.00 


ROOM RATES SUBJECT TO CHANCE WITHOUT NOTICE 


Time DEPARTURE DATE 


IMPORTANT: Mail Hotel Reservation Forms to 
HOTEL RESERVATION BUREAU — Cleveland Convention G Visitors Bureau 


511 Terminal Tower, Cleveland 13, Ohie 


> 
2 


LJ 


(2-Rooms) 
Suites 


$28.00 
27.50-37.50 
25.00-50 00 


22.00-27.00 
27.00-38.50 


27.00-37.00 


Additional Occupants ‘Name and City: 





“Are you inferring that 


I don’t know the score 
on my own operations?” 


Pe as = _ 
= = om ~~ — Me fet ee ee 
ms | ! Charts and curves and bar-graphs 
, . have no more relation to reality than 

tea-leaves .. . if they are not drawn 
from accurate, current facts-in-figures 
on the operation of machines 
and processes. 





And such facts-in-figures are readily 
available from Veeder-Root Counters 
that are easily attachable to your 
equipment. Inexpensive, too, for what 
they do. . . counting in terms of 
turns, strokes, pieces, lengths, volumes, 
impulses, shadows or any unit you 
want. Then you'll always know the 
score .. . down to the last decimal 
point, at any given moment. Let us 
figure how to do it. Write. 


NEW 
High Speed, Quick Reset 
REVOLUTION COUNTER 


This is one of scores of types of counters made by 
Veeder-Root for manual, mechanical and electrical 
counting. This counter runs at speeds up to 

6,000 rpm . . . resets to zero with one flick of the 
lever. Also available with predetermining feature. 


Veeder-Root.... 


Everyone can Count on Hartford 2, Connecticut 


Hartford, Conn. « Greenville, S.C. * Altoona, Pa. * Chicago 
New York «+ Los Angeles * San Francisco * Montreal 


Offices and Agents in Principal Cities 
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(Continued from page 22) 


mercially available shock and vibration 
measuring systems has been published 
by Columbia Research Laboratories. The 
systems described are fully integrated 
both in instrumentation and packaging, 
and are complete systems featuring 
automatic control, self-calibration and 
requiring no additional equipment. 

2 @ 
L-3-3—New type of laboratory ovens 
and furnaces are illustrated and de- 
scribed in a new four page bulletin is- 
sued by Soiltest, Inc. The ovens and 
furnaces are designed for use in indus- 
trial plants for manufacturing processes 
and development, work and in educa- 
tional, research and quality control 
laboratories of all types. 

a 


L-4-7—A new two-page bulletin de- 
scribing the features, applications, and 
specifications of the Gilmore Portable 
Digital Indicator and Force Calibrator, 
Model 170, is being offered by the man- 
ufacturer. The Model 170 serves as a 
calibration standard for weight, force 
and thrust measuring systems, or as a 
high accuracy portable field indicator 


Report of the 
Nominating Committee 


The Nominating Committee has giv- 
en careful consideration to all persons 
suggested for the American Society for 
Quality Control elective positions for 
the year 1959-60 and recommends the 
following slate. 


For President: 
C. E. Fisher 
Bell Telephone Laboratories 
New York, New York 


For Vice Presidents: 
L. S. Eichelberger 
A. O. Smith Corporation 
Milwaukee, Wisconsin 
A. V. Feigenbaum 
General Electric Company 
New York, New York 
J. Y. McClure 
Convair 
Fort Worth, Texas 
E. R. Ott 
Rutgers University 
New Brunswick, New Jersey 
For Executive Secretary: 
D. S. Chambers 
University of Tenn 
Knoxville, Tennessee 


essee 


For Treasurer: 
Allan M. Hull 
United Air Lines 
San Francisco, California 


Each of these persons has been con- 
tacted and has agreed to allow his name 
to be placed in nomination and to serve 
if elected. 

In addition to this slate, a legal peti- 
tion was received requesting that the 
name of C. T. Shewell (Humble Oil & 
Refining Company, Houston, Texas) be 
placed on the ballot as a candidate for 
Vice President. 
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The new Vertical Illuminator and the 
AO Spencer Cycloptic Stereoscopic 
Microscope make a unique team that 
can be the answer to your problem 
whether it’s the inspection of detail in 
small diameter, deep hole borings, or 
delicate assembly of miniaturized parts 
where every move is critical. 

This low-cost illuminator readily 
attaches to the Cycloptic to provide 
efficient, shadowless illumination deep 
inside small orifices...and the Cycloptic 


delivers realistic, erect, true three- 


American ® Optical 


MPANY 


NSTRUMENT DIVISION. BUFFALO 15. NEW YOR« 


aed 


dimensional magnification of the illum- 
inated detail. 

The remarkable long working dis 
tance afforded by Cycloptic (up to 7 
inches when Vertical Illuminator is used 
with 53 and 59 Series) gives you p/u 
advantages... permits ample room for 
large size objects or inspection and as 
sembly tools. 

Add this unit to your present Cyclop 
tic or ask about low-cost Vertical Illum 
inator and Cycloptic stereoscopic mi 


croscope combinations 


leteietietetentetenetedemede | 


Please send me FULL INFORMATION on the 
NEW AO SPENCER VERTICAL ILLUMINATOR 
AND CYCLOPTIC MICROSCOPES 
NAMI 
ADDRESS 


CITY STATE 





section briefs 


ALBUQUERQUE The Feb. 16 meeting featured Dr. Don BUFFALO... An enjoyable vening was had by all when 
ald MeMillan from the Nuclear Propulsion Division at Los the Buffalo and St. Catherines sections had their joint meet 
Alamos Laboratory. His subject was ‘‘ Material problems in ing. Following a delicious roast beef dinner, the group was 
the Rover program,’’ Dr. MeMillan’s discussion revealed the treated to a fine talk by Dr. A. V. Feigenbaum of the General 
many problems in providing material that will meet the tem Electric Co. whose subject was ‘‘ Total quality control.’’ 

perature requirements necessary in nuclear propulsion The Feb. 23 dinner meeting consisted of a tour of the Har 


. rison Radiator Div., GMC, plus a talk by Howard R. Bolton 
ALLEATOWN-BETHLEHEM . The Feb. 11 meeting con Mr. Bolton diseussed ‘‘ ad loping the quality attitude.’’ 

isted of an interesting tour of the Western Electric Company On Mi 800 a ' * 
plant in Allentown. After registration, guests were welcomed n Mar. 1 a course in SQC, cosponsored by the section 


by J. A. Decker who briefly diseussed QC at Western Electric D Youville College, was started. The cours 
: : by section member Joseph L. Gioele. 
rhe attending members were then divided into smell groups 


ind assigned to guides who conducted the tours. The groups 
stopped at various locations where narrators explained th« 
»perations that were being performed. At the end of the 
tour refreshments were served in the auditorium. Bob Schin 


A tour of the Western Electric Co., Tonawanda, will lx 
held on Apr. 27. The annual election of officers will also be 
held, 

On May 18 a dinner meeting will be held at the Boot 
Saddle Restaurant, Niagara Falls. Personnel of the Bure: 
of Ordnance, Navy Department, will present a discussion 
rection b variables, MII 


gave an excellent talk on ‘‘QC engineering.’’ A discussion 
period followed after which the guests departed having r =. i . 
ceived a very favorable impression of the Western Electric arp-4i4.'* procecures f0F ins] 
Company’s use of Q ind above all the ealiber of its per- ° 


sonnel. It was an afternoon well spent BUZZARDS BAY... J. P. Mu phy, Inspector of Naval Ma 


erial, Boston, was guest speaker at the Feb. 12 meeting. His 
BALTIMOBE ... The Feb. 20 Ladies’ Night dinner meeting . pend moms gown eee 4 
was highlighted by the presence of Dr, Colston E. Warne 
who spoke on ‘‘consumer quality.’’ Dr, Warne is president 


subject was ‘‘Government field inspectors’ problems in ven 
dor-vendee relationships.’’ He discussed QC requirements in 
vendors’ plants; marginal vendors; modification of contracts; 
EOM inspection deadlines; and Department of Defense qua 
ity assurance concept and policy. He was assisted by Georg 


of Consumer Union, publ shers of the nationally known 
magazine ‘‘Consumer Reports.’’ His talk was of special in 
terest to the group of » who attended since it dealt with 


-- Sakalaris of the Providence inspection office. A lively ques 
the methods used by Consumers Union in evaluating various ; 


tion period followed his presentation. Section chairman Hans 
products eurrently on th market | Pieard f the Ac] x ¢ 
February 22-28 was Engineers Week and part of its success session 
is due to the fine publicity iob done by Gordon A taines , 
chairman f the section’s relations with technical socictix CHARLESTON ... A large number of ir members are from 
mmmitter the local chemical industries and they were gratified with 
the subject of a recent meeting. Dr. Grant Wernimont, East 


nembers Culle re ke ilp ( ‘ 
orang : ’ t, Kulp, MacCrehar man Kodak Co., spoke on ‘‘ Precision and accuracy in methods 


and their companies are sponsoring high schoo oft enaivela 


lenta with the object to eng er an interest in the ‘ 
ng professior CHATTANOOGA ... The joint on y confe ie held in 
ebruary by the ction and the University of Chattanoog 
BATTLE CREEK-KALAMAZOO rhirty-six t vas well received by the 104 persons who attended 
ere awarded to members of the section’s basix } ursé The May 12 meeting is ‘‘Ladies’ Night.’? Members ar 


irged to make arrangements with their ladies-fair to go out 


ently completed. 
irl Demrick, Ampex Division of Chrysk orp., presented 
ery fine talk at the Mar. 13 meeting Demrick d 
Management’s part in QC.’’ CHICAGO ... Satisfactory 
2nd annual ladies’ night will be held May 8 at th ing result of the basic training 
Michigan University Cafeteria. The new officers hich was recently complet 
installed, Prof. F tecler, Western Michigan, w rhe outstanding ev 
le will diseu s ree p to Europ t the Furniture Mart 


ind attend an exceptionally fine 1 


CLEPPPLOLELELELELEPEEPLELELELOEELELELELELELELOLELELELEL LEE CEBEBELELDELEELELOLLEDLELDLOLDELELELELLELEELELLELELLEOLOLLS 


Akron-Canton Section Receives Section Charter 


The 109th section of ASQC came into being the night of 
January 22, 1959 when President Fisher presented the Akron- 
Canton section with their Charter. In addition to presenting 
the Charter, Mr. Fisher was the feature speaker of the 
evening and addressed the group on the subject of “ASQC, 
Its Objectives and Its Programs.’ Participating in welcoming 
the section into the Society were Wade Weaver, District 8 
Representative Gordon Thompson, District 7 Representative 
John F. Occasione, District 7 Director Steve Bates, ana 
Cleveland Section vice chairman Jim Osterling 

Although beset with some of the most adverse weather of 
the year, the kick-off meeting had 104 in attendance. The 

ction presently has a membership of 106 and is anticipating 
1 much larger roster once our membership campaign has 
been completed. Officers for the new section are: chairman 

D. L. Dewing, General Tire & Rubber Co.; vice chairman 
R. W. Dorn, Timken Roller Bearing Co.; secretary—C. A 
Ritchie, B. F. Goodrich Co.; treasurer—L. A. Bedford, Good 
vear Tire & Rubber Co 


Society President C. E. Fisher is shown presenting the section charter 
to Donald L. Dewing, chairman of the newly formed Akron-Canton 
section 
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winners of the ‘‘new ideas contest.’’ The winners will share 
the limelight 

Further evidence of the activity of the section is the spec ial 
QC course being conducted by the evening division of North 
western University 
CINCINNATI. At the Feb. 18 meeting D. H. W. Allan, 
American Iron & Steel Institute, gave a very interesting talk 
on ‘‘ Developing industry standards by statistical methods.’’ 
He cited examples and methods found practical for the iron 
and steel industry here in our country. 

CLEVELAND... On Feb. 13 Frank Caplan, Westinghous« 
Electric Corp., was guest speaker. He gave a talk on ‘*‘Q¢ 
in the atomic industry.’’ When Mr. Caplan was through 
everyone realized how much quality goes into the atomic 
program, 

COLUMBUS .. The Feb. 18 meeting featured John W 
Gower who spoke on ‘‘The evolution of the legal aspects of 
quality.’’ In his talk, Mr. Gower developed the background 
of a company’s responsibility for the quality of its products 
These developments were projected and a foreeast of futur: 
responsibilities was formulated. 

Lewis J. Polk, president of the Sheffield Corporation, will 
be the principle speaker at our annual management dinner 
meeting to be held May 13 at the Southern Hotel at 6 
pm. It will provide an excellent opportunity for local plant 
management groups to hear views on QC procedures as ex 
pressed by representatives of management from other com 
panies, 

CORNING-ELMIRA ... The February meeting was 
celled due to bad weather conditions. Disappointment 
widespread since Leonard Seder was to have been the fea 
tured speaker 

An all lay 

Binghamton section, will be held May 2 at Cornell Universit 
Speakers include: M. M. Lightstone, Chrysler Corp.; Richard 
Banas, Corborundum Co.; J. E. Culbertson, Western Electrix 
Co.; Ralph Kuehn, IBM Corp.; Leonard A. Seder, Consultant; 
Thomas A. Budne, Consultant; and J. D. Heide, U. 8S. Rubber 
Co. Complete information can be obtained from A, P. Ster 
gion, Corning Glass Works, Corning, N. Y. 
CUMBERLAND Leon Gilford, U. 8. Census Bureau, was 
the guest speaker at the February dinner meeting held at th 
Ali Ghan Shrine Country Club, His topie was ‘‘ Data process 
ing’’ and was of special interest to the local group 

The last scheduled meeting of the season will be held o1 
May 7. The program will be highlighted by a talk on ‘‘ San 
pling plans on variables’’ to be given by Mr. Tallon of Con 
vair—Fort Worth. 

DALLAS-FORT WORTH ... Frank H. Squires, Topp Mfg 
Co., spoke on Feb. 11. The topie of his talk was ‘‘The man 
Thirty-one members and 


conference, cosponsored by the seetion and thy 


agement of reliability programs.’’ 
20 guests attended. This was Mr. Squires’ last stop on } 
tour of Texas sections. He pointed out that the management 
if reliability programs should be in the hands of statistical] 
orientated men, This, generally speaking, would require men 
with a wide background in QC, 

On Feb, 7 the program chairmen of the four Texas sections 
net at the Ben Milam Hotel in Houston and planned the 
1959-60 program for each of the sections. The program chair 
man of the Dallas-Fort Worth section was selected to contact 
all of the speakers. The South Texas section was host for 
the meeting 
DELAWARE ... For the past several years the section hz 
been taking up the May meeting with a conducted tour of a 
manufacturing plant in the area. We are fortunate this yea 
to have seheduled a tour of the Seott Paper Co. plant in 
Chester, Pa. on May 7. The group will be shown the manu 
facturing wess from virgin pulp to various packaged pape 
products ollowing the tour the group will be briefed on 
the company’s QC program Later, section members will 
issemble at the Lord De La Warr Hotel in Wilmington for 
dinner and a brief business meeting 

No regular meeting was held in February as the section 

st to the very successful two-day Middle Atlanti« 
which was held in Atlantie Cit _N.d 
The February meeting was a joint “ 
Association of Erie Righty-five person 
and heard Dorian Shainin, Rath & 


excellent presentation on the subje 


eturers’ 


managements have drastically reduced operating 
eosts.’’ Preeeding Mr. Shainin’s talk, W. Yahn president of 
the Manufacturers’ Association of Erie and chairman of t} 
board of American Sterilize or made some ippropriat« 
remarks 
EVANSVILLE-OWENSBORO 
Corp addressed the members é 


yw lin ging was the toy 
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The section will hold its annual ladies’ night in Owensboro 
on May 19 
GEORGIA (Atlanta Group) . lhe Atlanta group met at 
Georgia Tech on Feb. 16 for a discussion of student prob 
lems. Dr. J. J. Moder presented an example of an economic 
problem coneerning how often to take samples. E, G, Field 
presented a practical problem in metal working concerning 
time to reset or to grind tools. J. M. Wright presented a 
problem in applying control charts to demerits in sampling 
clerical work, 
GREATER DETROIT Harvey W. Fritz, Army Rocket & 
Missile Ageney, spoke on ‘* Achievement ot reliability in 
the Feb. 17 meeting. Of particular 


complex svstems’’ at 
demonstrator’? which prove: 


interest was the ‘‘ reliability 
to be very intriguing to the audiences rhis event was 
sponsored by the greater Detroit sections of IRE and AR> 
From all reports the Blue Water Subseection’s ‘‘ Interna 
tional Night’’ was certainly a suecess. Dr. Brant Bonner ot 
the Dow Chemical Co, spoke on ‘* Evolutionary operation 
His presentation outlined a technique for operating a manu 
facturing process to yield information for optimizing the 
The 2nd annual government-industry meeting will tak: 
place on May 2, This year’s theme will be ‘‘ Tools for evalu 


ating QC problems.’’ 
GREATER MUSKEGON Our annual ‘‘ Ladies’ Night 
in February was attended by 44 persons. The attendance wa 
lrastically reduced in number due to heavy snow storms and 
poor driving conditions, All of the ladies were pre sented with 
corsages Door prizes were won by Merrill Bailey, David 
Anderson, Bill Hume, and Marvin Ziehms. Herbert Jones 
Spanish instructor at Western Michigan University, gave a 
ery interesting and pictorial (colored slides) presentation 
f ‘‘A fishing trip into the mountains of Wyoming 
Chairman Merrill Bailey presented monetary gifts to Glenn 
Bailey and William Poe, instructors of our very successful 


” 


(nu Course 
‘ 
May 11 is the date of our joint meeting with the personnel, 


mtrol, and safety groups of the Muskegon Manu 


production e | 


facturers Association 
HAMILTON ... Due to an unfortunate change in the weath 
er which brought sleet and iee storms to this distriet, the 


ittendancs from this section at the meeting in Mt 


atharines on Feb. 10 was seriously Tected, It was, how 


HE KNOWS 
>, & 


Ss EXACTLY 


to less than .0001” 


the measurements of 
close-tolerance holes 
he is producing: 


exact size shown readable to fraction of 
0001”. (a fixed 
front or back taper, exact amount of 


not passing reading.) 


ovality, exact amount of diameter variation. 


bell mouth or barrel shape, exact amount of, 


SELF-ALIGNING, 
SELF-CENTERING 


Comtorplug rules out guess 
work, assures precise gaging 
independent of operator var 
lations. 


SEND FOR BULLETIN 50——> 
COMTOR COMPANY, 80 FARWELL ST., WALTHAM 54, MASS 
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ever, an excellent meeting with Dr. A. V. Feigenbaum delis 
ering his usual fine paper. 

We are all looking forward to the tour of the reactor and 

engineering facilities of MeMaster University on May 7 
This being the final meeting of the year, a full attendance of 
members is anticipated. 
HAMILTON-MIDDLETOWN ... The Bendix-Hamilton Di 
vision plant was a recent meeting place. A tour was taken 
by the group to observe the testing and manufacturing facil 
ities. Unique processes in manufacturing of fuel injection 
and guidance systems for planes and rockets were seen. It 
was interesting to find out that it takes a long time to test 
a fuel injection system under all different simulated condi 
tions. Refreshments were served. Course certificates wer: 
handed out to members who had attended QC courses. 

On May 13 O. H. Bishop will deseribe the Reynolds Metal 
Company’s experience in the application of fundamentals 
of statistical methods to continuous products (such as thi 
rolling of foil ind their actions in control of one chara 
teristic for one product throughout production to consumer 
market 
HARRISBURG . . »« May 6 is the date of the meet ng 
Harvey’s Smorgasbord in York. Elmer Collins, Office of th 
Inspector of Ordnance, Department of the Navy, will be o 
guest speaker, Mr. Collins will discuss ‘‘The application an 
use of the new MIL-STD-414, sampling inspection by var 
ables.’’ He will discuss advantages in lot acceptance inspe 
tion and how it can apply to many of the problems wi 
encounter, 

HARTFORD Eugene Ellis of Pratt and Whitney Aireraft 
spoke at a special technical session held Feb. 2. His talk 
dealt with his own development of a mechanical lot plot 
template which was used to overcome a gauging bottle neck 
A sample unit was available for demonstration to the audi 
ence following the talk. 

HUNTSVILLE... The February meeting was held at Stead 
man’s Restaurant, Thirty-eight people were present for din 
ner and heard a very fine presentation of ‘‘ Life testing’’ by 
Dr. A. C, Cohen, Jr., University of Georgia 

Other recent meetings included a tour of the Decatur plant 
f Wolverine Tube—-Division of Calumet & Heecla and Dr 
Paul 8. Olmstead’s talk on ‘‘Statistical QC in engineering 
research and development 
KANKAKEE-JOLIET . The what and how of correetiv: 
action in QC was discussed at a recent meeting. The speake 
was Edward Clark, supervisor of QC engineering at the GM¢ 
hydramatiec transmission plant in Detroit 

Mr, Clark said that part of the QC job to push corrective 
action, even when management does not act, by use of 
knowledge of human nature, persuasive force, and ability to 
get mad when necessary. Approximately 40 members attended 
the meeting 
KANSAS CITY, MO At th Feb. 19 meeting Willian 
Collins of the Johns-Manville Corp. gave a very interesting 
talk on the ‘‘Human aspects of QC.’’ At the same meeti 


a welding workshop clinic was condueted by José ph M. Payne 


staff engineer, Butler Mfg. Co 
LOS ANGELES On Feb. 11 John W. Young, 
American Aviation, Ine., outlined ‘‘QC’s role in the weapo 
system concept During the same meeting Lt. Col. Frank 
Krause showed slides and movies of Vandenberg AFB 

On Wednesday, May 13, Halmond I Parks of Aerojet 
General Corp. and James B. Buehler of North Americar 
Aviation will discuss ‘‘QC vendor-vendee relations.’’ 
LOUISVILLE ... The Feb. 9 meeting took place at the 
University of Louisville Speech School with 28 members 
present. The speaker of the evening was William E. Barker 
let Engine Department, General Electric Co. He gave an in 
formative technical discussion on ‘‘Are you sure?’’ which 
dealt with gage repeatability. Mr. Barker went into det: 
concerning the variability—or lack of repeatability—in g: 
measurement and a special ‘‘R method’’ of determining g: 
repeatability 

The Louisville Scientific Council Banquet vi e held 
May 14 and this vear our section will be h Plans 
near completion for this event but full supy 
quested of all section members 
MEMPHIS... Wayne Bradley, U. 8S. Army Engineer District 
spoke to the section on Feb. 5 Mr. sradley’s topie was 

Latest Department of Defense concepts on procedures and 
inspection The presentation of this topie was unique. Mr 
Bradley enacted the proceedure for the awarding of ' 
government contract 


MID-HUDSON Purchasing agents frow 14 local industri« 


ere among the S7 guests and members present at the Fel 
workshop seminar staged by Richard A. Hulnick, IBM 
rp., at the Poughkeepsie Inn. ‘‘Should purchasing or Q¢ 
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decide when and when not to continue doing business with 
a supplier’’ was the subject for discussion. After the various 
groups completed their discussions, individual group leaders 
made their conclusions, Mr. Hulnick summarized the results 
from exchange of experiences in discussion groups. The 
meeting was hailed as a great success. 

The May 12 meeting will be held in Kingston. Paul Heit 
of IBM Corp. will act as moderator for the planned panel 
discussion. 
MILWAUKEE . 
statistician with the Osear 
on statistical applications to industrial engineering problems 
at a recent meeting. This marked the second month in a row 
that the featured speaker was supplied by the Oscar Mayer 
Co. Prior to the regular meeting, a father-son combination of 
Les and George Eichelberger presented simultaneous training 
sessions to approximately 20 people with Les pursuing our 
‘*‘Introductory probability and statistical in 
‘* Analysis of variance.’’ 


Forty people heard Phil Kinsler, research 
Maver Co. of Madison, speak 


course on 
ference’’ and George expounding on 
In between the training sessions and regular meeting a buf 
fet supper and refreshments beer, naturally) were enjoyed 
by the group 
MONTREAL ... On Feb. 11 a special management night was 
held. The meeting was preceded by a dinner Management 
from Montreal area industries were guests of the section 
and heard a panel of three teams from management t 1) what 
QC had done for their particular industries The panel was 
moderated by C. E. Fisher, Society President 

Section members were guests of Canadair Lid. of St 
Laurent on Feb. 25 for a plant tour. The tour ineluded the 
aireraft and QC sections 

4 ‘local member night’’ is planned for May 13 "he 
speaker for this meeting will be the immediate past chairman 
R. Vanee Ward who will discuss ‘*QC through aecceptane: 
sampling.’’ 
MUNCIE 


D. G. Browne He discussed some of the quality aspects of 


Februar 19 marked the appearance of our own 


the Broderick Co. of which he is a vice president. From hi 
point as Society Director he then led an open di 


vantage 
ne of the problems faced by the Society A ver\ 


eussion of so! 
rewarding meeting! 

Our May | meeting ill feature Leo J Nartker, Del 
subject will be ‘‘ Linear Correla 


Products GMC 
, with the Riehmond 
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section. Dinner will be served in the Pine Shelf Room of the 
Student Center on the Ball State Campus at 6:30 pm. The 
address is scheduled for 7:30 

NEW HAMPSHIRE... In conjunction with the University 
of New Hampshire Extension Division, a ‘‘Total QC’’ con 
ference was held on Feb, 20-21 at Durham. Keynoting the 
conference was Winthrop W. Spencer. He was ably assisted 
hy seminar leaders Ted Schultz and Tom Howley Registra 
tions included members of management and operating peopl 
from 16 different companies from three states. University 
Prof. Donovan and section chairman Charles Tallman wel 
comed the group. Ed Shankin of the University gave the 
summary address and announced that a new basic course, 
** Industrial Qo,’’ will be offered by the same co sponsors of 
the conference. The course is to be run in Durham, Nashua, 
and Keene with Chester Gadzinski, Ted Brownrigg, and Gra 
ham Morse, respectively, as instructors 


PENSACOLA-MOBILE . The February meeting was held 


ut the Brookley AFB Officers Club. F. W. Vaugh of the Air 
Research and Development Command was guest speaker. His 
subject was ‘‘QC of the Bomarc missile.’’ A nominating 
committee was appointed to select a slate of nominees for 


the annual election. Forty-four members and guests attended 
the meeting. 

The May 29 meeting will be a departure from the norm 
and is designated as ‘‘ Ladies’ Night.’’ This meeting will be 
held at the Harborview Restaurant, Pensacola. Miss Florenes 
Kyler, fashion coordinator of the Chemstrand Corp. will be 
the guest speaker. Her subject will be ‘‘ Fabric first-fashion 
first?’’ There will be a ladies’ fashion show immediately 
following the meeting 
PITTSBURGH ... The Feb. 24 meeting was quite successful 
with a most interesting talk on ‘‘QC in metal can manufac 
turing’’ by John DeCanio of Continental Can Co. Mr. De 
Canio discussed the various statistical techniques used in the 
control of 20 types of tin plate as well as all types of 
printing inks and over 60 grades of inside enamel. The 
metal can industry now produces at the rate of 850 cans per 
minute and requires a great deal of control and machine 
capability studies in order to produce a quality product which 
will have good eye appeal as well as not leak 

The section is planning a special ‘‘ Wives’ Night’’ for 
Apr. 28. Miss Besse B. Day of the U. 8. Bureau of Ships will 
speak on ‘‘What your husband does in QC.’’ 

The last meeting of the year will be a plant tour of th 
Jones & Laughlin Steel Corp., Pittsburgh Works, to be held 
on May 19 
PITTSFIELD Wallace Stone of IBM Corp. was guest 
speaker at the Feb. 11 meeting. His topie **QC proble ms in 
automated assembly’’ was accompanied by colored slides 
depicting some of the processes and problems. The discussion 
covered quality problems arising in the changeover to automa 
tion of an electronic assembly operation. 

A ten-week course in basic industrial QC started on Feb 
16 Robert Traver of the General Electrie Co is the 
instructor of the section sponsored course which has over 
thirty participants 

On Wednesday evening, May 13, K. A. Heinhold, branch 
manager of the Federal Products Corp., will discuss the in 
spection and gaging aspects of QC 
PORTLAND . H. Blood of Omark Industries presented a 
very good lecture at the Benson High School meeting. He 
pre sented some very good reasons as to why some elaborate 
QC plans fell through while some make-shift, spur-of-the 
moment plans gave very good results 

Richard Lyons and Richard Day of Precision Castparts 
Co. will be well prepared for the section’s May 5 plant tour 
and lecture on ‘‘QC in small job shops ”? 

RHODE ISLAND At the Feb. 19 meeting Chester A 
Gadzinski, Raytheon Mfg. Co., gave a fine talk on ‘‘ Vendor 
rating programs.’’ A lively discussion period followed his 
talk. After the meeting members and guests met with the 
ape aker to diseuss mutual problems 

ROCHESTER On Feb the technical sub-group had 
Robert Morris as guest speaker. Mr. Morris gave a very 
interesting talk on digital eomputer ipplieations, 

The food and beverage sub-group held a round table dis 
ussion Feb. 9 on ‘‘ How QC factors affeet marketing in the 
food industry 

February 17 brought Dr. Ellis R. Ott of Rutgers Universit 

» the section as guest ape aker lr Cott discussed, fron 
wrsonal experience, the obstacles and problems confronting 
the organization of a QC program in India. Dr. Ott’s talk, 
titled ‘*T. N. Project 
a number of eolor photographs 
ST. CHARLES The section is sponsoring two courses in 
QC this spring. A basie course in SQC is being taught by 
Ralph Von Osinski of Chicago Rawhide Mfg. Co. ‘‘Profes 


SQC in Indin,’’ was accompanied by 
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Cornell University Engineering Seminars 


A series of seminar discussions will be held on the 
campus of Cornell University, Ithaca, N. Y. on June 
16-19. The discussion leaders and speakers will be 
comprised of specialists from both industry and the 
staff of Cornell University. 

The seminars will cover: industrial management, 
manufacturing engineering, engineering administration, 
small plant management, methods and work measure- 
ment, computers in production planning, applied in- 
dustrial and engineering statistics, and statistical aspects 
of component reliability. 

For additional information contact: Andrew Schultz, 
Jr., Department of Industrial and Engineering Admin- 
istration, Upson Hall, Cornell University, Ithaca, N. Y. 











sional QC engineering and management’’ is being conducted 
by W. R. Fischer and G,. 8. Evensen of the Gencral Electric 
Co 

On May 19 Prof, H. R. Swenson will discuss ‘‘ Quality in 
centives’’ at the 4:30 pm session to be held at the Club 
Areada. At 6:30, Keith E. Ross of the Essex Wire Corp. 
will present ‘‘ Practical aspects of sampling.’’ 

ST. LOUIS . . . The section held its annual party on Feb 
21 at the Golden Fried Chicken Loaf Restaurant. Dancing 
was the order of the evening and a good time was had by 
all. 

SALT LAKE CITY. Prof. Ivor Bradley, University of 
Utah, conducted the education portion of a recent meeting by 
treating the subject ‘‘The basis of statistical theory as @%- 
plained in stochastic relations.’’ In addition to defining pe 
illustrating stochastic relations, he pleaded for — 
ment and careful analysis to avoid the pitfalls of i ona! 
conclusions. 

Rk. E. Williams, Thiokol Chemical Corp., treated most of 
the audience to a new subject—‘‘ Production and testing of 
solid fuel propellants.’’ Tracing the rapid development of 
solid fuel propellants, Mr. Williams illustrated the tremen 
dous strides being made with a sound film. He further empha 
sized the large and high caliber QC organization required to 
cope with the problems inherent in such a development. 
SAN ANTONIO... Frank H. Squires, Topp Industries, Inc., 
was guest speaker at the Feb. 10 meeting. He presented 
‘*Management of reliability programs’’ which was timely 
and interesting. It was centered around the arguments con 
cerning who should direct reliability programs—QC execu 
tives or engineering executives. 

The program chairmen of the Texas sections met in Houston 
on Feb. 7 and formulated plans to obtain circuit speakers 
for 1959-60. Eight prominent, nationally known speakers 
were selected to participate in this tour. (In view of the 
success of this new idea of obtaining speakers, we of the 
Texas sections would be most happy to provide any in 
terested sections with information concerning its operation 
SAN DIEGO... In this missile age, ‘‘r liability’’ is a term 
that has taken on a new meaning. At our February meeting 
Dr. Leslie W. Ball, reliability consultant, provided the sectio: 
with an extremely enlightening review of the Defense Tx 
partment’s requirements concerning this elusive goal. 

In May, J. Klimberg of Convair-Astronauties will present 
his company’s program for production evaluation tests. This 
exemplifies the continuous efforts of our program chairman 
to present in a practical and readily understandable form 
the everchanging problems that confront industry and the 
latest means for solving them 
SOUTH BEND-MISHAWAKA ... The address of F. ©. Me 
Laughlin of General Electric Co. on ‘‘ Measurements and 
quality eosts’’ was well received. 

The Mav 21 meeting will be a dinner meeting. Marvin 

Claeys of United Airlines will speak on ‘‘ Administrative ap 
plications. ’ 
SOUTHERN CONNECTICUT... The ladies’ night dinner 
meeting was such a success that a repeat next vear is assured. 
The arrangements committee did itself proud by making res 
ervations with Cobbs Mill Inn, one of the finest restaurants 
in this area, During dinner and the social hour prior to dinner 
the ladies had an opportunity to meet their husband’s 
friends and their wives and to compare notes on the problems 
f being stuck with a quality controller 

The speaker of the evening was Joseph Moore, Moore and 
Co. Advertising, Ine., one of the largest agencies in the 
New England area. He gave a very interesting non-technical 
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tulk on ‘*‘ How advertising affects quality * spiced with many (inceinnati Louis R. Zimov has been appointed vie 
entert2ining Madison Avenue anecdotes president—manufacturing for the Crosley Division of AVCO 
After the meeting, the executive committee and their . Cleveland—Stan Freeman has become a statistician fo: 
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Workshop 


Seminar 


ASQC 


Management of Quality Control 
Cleveland Hotel May 21-23,1959 


Industry is giving Quality Control a great deal of emphasis 
because of its potential for improving product quality while 
increasing productivity and reducing related costs. This increased 
scope of quality control has multiplied the responsibilities of the 
Quality Manager. To help him fulfill his new role, the American 
Society for Quality Control will conduct a workshop-seminar on 
Management of Quality Control for three days prior to the 13th 
Annual Convention in Cleveland 


What is the purpose of the workshop-seminar? To explore in 
depth, tested methods of increasing the effectiveness of the 
quality control program in an industrial plant 


For whom is the program planned? For present and prospective 
Quality Managers. It is expected that the applicant will have 
reasonable familiarity with such standard texts as Grant, 
Feigenbaum, and Juran. To benefit properly from the seminar 
the applicant should have a minimum of several years experi 
ence with major responsibility for quality 


Who will direct and conduct the program? The Director will be 
Paul C. Clifford, Professor at Montclair State Teachers College 
Speakers and Discussion Leaders will include managers of out 
standing quality control programs 


Registrants will be sent study materials and case studies prior 
to the conference. Registration is limited to 75 persons and 
is complete only on receipt of the registration fee of $100 which 
includes the cost of three lunches 


All hotel reservations must be made with Hotel Reservation 
Bureau, Cleveland Convention and Visitors Bureau, 51! Terminal 
Tower, Cleveland 13, Ohio. Indicate if you also plan to 
attend the 13th Annual ASQC Convention (May 25-27) so your 
room reservation will be protected. IMPORTANT: You must 
indicate date and time of arrival and date of departure 


From 8:30 am on May 21 until 5:00 pm on May 23, 

registrants will have a full schedule, including 

evenings. The title WORKSHOP has been chosen 
deliberately. 


ASQC Workshop - Seminar 

American Society for Quality Control 
161 West Wisconsin Avenue 
Milwoukee 3, Wisconsin 


Please make reservations for the ASQC Workshop-Seminar on 
Management of Quality Control for the following man who 
satisfies the registration requirements as indicated in 
announcement 


Enclosed is our check for $ to cover 


registrants. (Fee—$100 per registrant.) 
Name 

Title 

Company 

Address 


City Zone No State 


NOTE: Additional registrations may be made by attaching a list to 
the above coupon. Please include necessary information for each 
registrant 





research department of Bell Tek phone Laboratories, has 
been appointed assistant director of research in communica 
tions principles at the Laboratories. 

. Milwaukee—Jim Barrabee, section chairman, has joined 

Dale Cue (until recently our industrial elinie chairman) at 
the Hoover Ball and Bearing Co., Ann Arbor, Mich. Dale, 
who was with the A. O. Smith Corp., is now QC manager at 
Hoover and Jim will become assistant QC manager. Jim 
was previously general inspection foreman at International 
Harvester’s Foundry Works in Milwaukee. 
, Muncie—-March saw the departure of senior members 
F. E. Jolliffe and C. D. Cecil of Warner Gear Division for 
Borg-Warner’s transmission plant in England where they 
will be temporarily associated with the quality program. 

Pittsburgh—James P. Hood has left the Westinghouse 
Electrie Corporation-Bettes Plant to take a position outside 
of the Pittsburgh area, 

John Hromi, section president, was moderator at the 
‘special techniques’’ discussion of the 1959 Middle Atlanti: 
Conferenee held in Atlantie City, Feb. 6-7. 

, Pittsfield—Bob Lee, Peter J. Schweitzer Division of 
Kimberly-Clark Corp., has accepted a position on the develop 
ment staff of the Rochester Paper Co., Rochester, Minn. 

.. . St. Louis—Daniel Mohonev has transferred to the Toledo 
office of Owens-Illinois Glass Company. Dan’s new address is 
Hillerest Hotel, Toledo, Ohio. 

Salt Lake City—Eldon Jensen, section past vice chair 
man, recently completed a three-week course at the Air 
Foree Institute of Technology at Dayton, Ohio. He is also 
proving to be a top-notch basketball coach. His team, teen 
agers of the Latter-Day Saints Church (Mormon), have 
captured the state championship and are now playing in the 
semi-finals of an open invitational tournament of 32 teams 

Two officers of the section have recently received new as- 
signments. Ceeil MeCarty, chairman, has been transferred 
from the refinery engineering organization to the engineering 
department at the Arthur-Magna Mills. 

John Boyd, vice chairman, has been promoted to supervisor 
of testing at Sperry-Utah Engineering Laboratory. 

. San Antonio—Section chairman R. W. Worrick and mem 
ber W. T. Smith completed a three-week course in SQC held 
in Dayton, Ohio, The course was made available by the Air 
Foree Institute of Technology in cooperation with Ohio 
State University. 

. San Francisco Bay Area—The section participated in th 
11th Industrial Engineering Institute sponsored by the Uni 
versity of California at Berkeley and the First Annual 
Reliability Seminar at Stanford Research Institute jointly 
sponsored by IRE Professional Group on Reliability and the 
section, 

. South Bend-Mishawaka—The section is bidding a sad 
farewell to several of its most active members. Robert 
Fitzgibbons, a past chairman, has left his position as QC 
engineer with the Bendix Missile Section to take a position 
with the Raytheon Corp. in New York. Don Ortberg, formerly 
QC director of Whirlpool Corp. has moved to the Leejohnson 
Co., Evansville, Ind. Gaspar Takach, former chief inspector 
at U. 8. Rubber Company, is now with Aerojet-General Corp 
Raleigh R. Merrell, QC engineer at ASR-Kingsbury Corp., 
will head a new QC department at Chrysler Corporation’s 
Kokomo, Ind. plant. Good luck to all in their new jobs. 

Wayne Miller, junior past chairman of the section, recently 
left for Sao Paulo, Brazil where he will be quality manager 
of the new Bendix-Westinghouse brake factory. He was chief 
inspector of Bendix’s automotive division in South Bend un 
til shortly before his transfer to Brazil 

. . Syracuse—Several months ago Edwin H. Amedon became 
QC manager of the Axle Transmission Division, Chrysler 
Corp. He was formerly Quality manager at New Process Gear 
Corp. His membership has been transferred to the Detroit 
section. 

... Toronto——Wm., Foskett, section chairman, has accepted a 
position as QC manager and chief inspector of Servo Mecha 
nisms (Canada), Ltd. in Rexdale. He was formerly with 
Flight Refueling (Canada), Ltd. We wish him every success 
in his new venture. 

... Tueson—Congratulations to section chairman Mark Man 
ning on his recent marriage to Miss Beverly Bates. 

... Tulsa—James Perry has been transferred to the Rocket 
dyne plant in Neosho, Mo. as an ordnance department in 
spector. 

..« Utiea—Howard L. Berke, QC engineering supervisor at 
General Electrie Co., is teaching a 12-week QC course at the 
Mohawk Valley Technical Institute. 

Robert Clonan has “cen appointed to the post of assistant 
coordinator of programs for the gifted child in Oncida County 
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Freperick W ol ) 
p idgepor A summer program of intensive non-credit courses for practicing en 
gineers and scientists will be offered by the University of Michigan, Ann 


Arbor, Mich 
A course entitled “Introduction to Standard Methods of Numerical Analy- 





” will be conducted June 15-26 

The following courses will be held June 29-July 10: computer program- 
ming and artificial intelligence; advance numerical analysis; advanced theory 
of the logical design of digital computers; introduction to digital computer 
engineering; and foundations and tools for operations research and the 
management sciences 
Cret Mr. Vi : Additional information regarding these courses may be obtained by writing 
ONIO ¢ evcland to: R. E. Carroll, Coordinator of Engineering, Summer Conferences, Univer- 


‘Ss, Hepwic K., Woodmor ‘ 
WituiaM K., Elida, Ohi sity of Michigan, Ann Arbor, Mich 
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MAY . . 25-27—13th Annual Convention and 
National All-Industry Quality Control & 
Production Exposition, Public Auditorium 
Cleveland, Ohio, sponsored by ASQC 


JUNE 
. 8-July 17 


. 22-26—Symposium on Education in Mate 
a ASTM Annual Meeting), Atlantic City 
N. J., sponsored by ASTM and ASFF, conta 

rhA 6 Race St. Philadelptiia 3. Pa 


29-July 10 


14-23 
AUGUST 


. 17-27 
21-23—Workshop-Seminar on Manage t 
ment of Quality Control, Cleveland Hotel 
Cleveland, Ohio, sponsored by ASQC. (See 
page 40 of this issue.) 
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items appearing in advertisements or new products and new literature described in 

the “What's New?” department, pages 16-22 & 31 
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Room 6197 Plankinton Building 
161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


Att.: Product Education Service, 459 


Haddonfield 

Hendersonville, N. ¢ 
\ 

Please send me further information as indicated below: ‘ 


(mark key number of advertisements, new products or literature) MircHELL, Ropert N., San Pablo, Cal 
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(as of Feb. 24, 1959) 


Biaser, Etten, Davenport, lowa 
EomuNDs, Norma J., Sc. Petersburg, Fla 
GuRney, ALLAN B., Haddon Hehts., N. J 
’ Pa THomas, Amsurdam, N. Y 
Name Ric ERINK, JOUN W.. Palo Alto, Cai 
ADMISSIONS TO THE 
GRADE OF ASSOCIATE MEMBER 
(as of Feb. 24, 1959) 


ATKIT'SON, JAMES I Chicago, Ill 
Barnetr, Wartace R., Chicago, Il 
Baxter, DONALD S., Colonial Heigl 
Beck, Wittiam ¢ Huntsville, Ala 


Address 


} City Zone No State 
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Beit_russ, Wauter H., Chicago, Ill 
BeERGESON, ALMO QO., Seattle, Wash. 
BramMaie, Craupia C., Se. Petersburg, Fla 
CRESSMAN, Harry E., Chattanooga, Tenn 
Cury_o, Gene J., Chicago, Il! 

Dickey, Donatp R., Ravenswood, W. Va 
Dos SANTOS, Micuet C., Lisbon, Portugal 
Gopsey, JosePx C., Richmond, Va 

Houn, THomas J., Muskogee, Okla 
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JACKSON, Casimir C., Erie, Pa 
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KRo.t, WALTER J Chicago, Ill 
KRZYZEWSKI, Kar P., Jersey City, N 
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Moore, Frep C., Chicago, Ill 

OaTMAN, Lester H., Lima, Ohic 
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SOMEBODY GOOFED 


Our apologies to those ASQC mem- 
bers whose names were garbled on 
the March issue mailing labels 

Some of you who are familiar with 
punched-card equipment may have 
recognized that our service organiza- 
tion put the wrong programming 
board into the label printer. The 
board used for ASQC causes 24 char- 
acters of the name field to print on 
the labels; the board actually used 
for our March labels was that of 
another publication which prints only 
15 characters in the name field and 
six characters from the last six col- 
umns of the IBM card. On our cards 
the last six columns carry each mem- 
ber’s serial number. This is why 
everyone's name was cut off after 15 
characters and replaced by his serial 
number 


So to those members whose names 
are longer than 15 characters and 
whose labels hence were goofed-up, 
our sincere apologies. There's noth- 
ing wrong with our records; this was 
strictly an operating bloomer 











POSITIONS AVAILABLE 


Address all replies to box number references 
to American Society for Quality Control 
Room 6197 Plankinton Bidg 161 W. Wis 
Milwaukee 3, Wis 


consin Ave 
Quality Standards Engineer to assume 
responsibility for quality standards and 
control. Expanding ten year old com- 
pany engaged in development and pro 
duction of thin film optics and related 
products. Northern California location 
one hour from metropolitan center 
Ability to understand all characteris 
tics of spectrophotometers and other 
related test equipment and ability to 
communicate clearly are requisites. Ex 


perience in optics not essential. Prefer 
college graduate with QC experience 
Salary open Please reply to Box 15X1 


STATISTICAL 
QUALITY CONTROL 
ENGINEER 
First line diversified chemical company 
eeking an Assistant Quality Control 
supervisor to supervise SQC technicians 
in the installation, administration and 
extension of SQC programs. Applicant 
hould have an engineering degree in 
IE, Me or ChE with at least two years’ 
experience in SQC techniques, Eastern 
Pennsylvania location 
Please send resume and salary require 
ments to box 15X2 


QUALITY CONTROL ENGINEER 
An established paper company in the 
East with expanding manufacturing 
facilities presents an excellent job op 
portunity for a chemical, mechanical or 
electrical engineer interested in devel 
oping in the field of quality control 

(Concluded on page 44) 





(Continued from page 43) 
Position demands personable, tactful, 
individual with 2-3 years experience 
and willingness to progress. Assign- 
ments relate to test and inspection; raw 
material, process and product control; 
and special project studies. Kindly sub- 
mit resume and saiary requirements to 


Box 15X3 


POSITIONS WANTED 


Address all replies to bor number references 
to: American Society for Quality Control 
Room 6197 Plankinton Bidg., 161 W. Wiscon 
sin Ave., Milwaukee, Wis 


Quality Control Engineer desires ad- 
ministrative position in statistical qual- 
ity control, preferably in the Western 
States. Age 31, senior member ASQC 
Seven years experience statistical tech- 
nician, Asst. Chief Quality Control, and 
Chief Quality Control primarily in the 
electronics field. Broad educational 
background including Statistical Qual- 
ity Control, Statistics, Electronics, and 
Mathematics—-BA degree 1951. Please 
reply to Box 15K1 


QUALITY CONTROL ENGINEER 
Desires to re-locate. (Texas, Okla., Lou- 
isiana, Arkansas). Ten years Quality 
Control experience in Aircraft Indus- 
try. Eight of these ten in Statistical 
Quality Control, two years as SQC Su- 
pervisor. Thoroughly experienced in 
SQC installation and administrative 
methods, sampling, control charts, and 
diagnostic techniques. Please reply to 


Box 15K2 
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OPPORTUNITIES 
... With a Growth 
Company 


EE or ME with some QC experience 
and supervisory background in electro- 
mechanical equipment. 


QUALITY CONTROL ANALYST 


3 to 5 years experience in sensitizing 
QC for phototest analyst position. 


FIELD REPRESENTATIVE (TECHNICAL) 


3 to 5 years experience in sensitized 
products manufacture. 


HALOID 
XEROX 


Kindly submit resume and salary 
requirements to: 


FRED A. WETERRINGS 
INDUSTRIAL RELATIONS 


HALOID XEROX INC. 


2-30 Haloid St. 
Rochester 3, N. Y. 


ore recor orc ccc cccrrcccem 


CONSULTING SERVICES 


Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 
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QUALITY CONTROL 
GRADUATE ENGINEERS 


Honeywell's balanced diversity and 
continuing growth have created ex 
cellent openings for Quality Control 
Engineers in many of its divisions 


B.S. degree in E.E., M.E., LE. or 
science required. Math background 
should include calculus. Some open- 
ings require a strong electronics 
background, others require semicon 


ductor experience 


Positions offer excellent opportuni- 
ties in Minneapolis for work on civil- 
ian or military products. Replies 
held confidential. Send complete re- 
sume of academic and industrial 


experience to 


B. T. CASWELL 
Dept. 1QC 
Personnel Department 
Minneapolis-Honeywell 
Regulator Co. 

2753 Fourth Avenue South 
Minneapolis 8, Minnesota 


HONEY WELL 


First in Control 











Opportunities 
... With A Growth Company 


CELANESE has challenging opportunities 
at their Virginia Location for graduate 
chemists or chemical engineers with the 
following qualifications 


(1) QUALITY CONTROL ENGINEER: B.S 
Chem. or Ch.E. min. 7 years quality con- 
trol engineering experience desirable in 
synthetic fibers or chemical industries 
Supervisory and plant product experience 
desirable. Responsible for planning of 
complete quality control programs, proc- 
ess capability analyses, plant trouble- 
shooting, process and production specifi- 
cations, analysis and reporting of custom- 
er complaints, test methods and equip- 
ment design, experimental design ‘ncor- 
porating the techniques of mathematical 
statistics 


(2) SENIOR CHEMIST: B. S. Chem. min. 7 
years experience with some practical 
plant experience either in a production 
control lab or quality control group. Su- 
pervicory experience desirable. Experi- 
ence in physical testing of yarns and 
fibers desirable. Knowledge or statistical 
quality control helpful. Must be able to 
assume responsibility of supervising 20 
routine Chemical analysts, 15 people in 
yarn physical testing, and 5 chemists 
(3) Additional openings for Chemists and 
Chemical Engineers at lower experience 
levels 


Liberal Company Benefits, excellent op- 
portunities for advancement and ideal 
working conditions. Complete resume in- 
cluding salary requirements should be 
addressed to 


R. H. MEYER 
Celanese Corporation of America 


P. O. Box 1000 
Narrows, Virginia 


kowarRp A. REYNOLDS 
Fellow, ASQC 


Ligonier, Pa 








BERNARD HECHT 
Quality Control & Reliability Specialist 
Senior Founding Member, 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wilshire Bivd. Los Angeles 36, Calif 
WeEbster 8-012! 








®R. 3. Box 2568 
Greenwood, indiana 


SUTHERLAND-JACOBSON G ASSOCIATES 
Consultants in Quality Control 
Inspection Procedures, Process Controls, 
Statistics for Research and Development 


M. L. SUTHERLAND, PR O 4. J. JACOBSON 
Fellow ASQc Fellow ASQC 











Management Contoals 


FOUNDED IN 1945 
References and Literature on Request 


Senior Partner: 699 Rose Ave 
W. E. JONES Des PLAINES, ILL 
Fellow, ASQC Vanderbilt 4-653%3 











Consulting Services in Quality Control 
Since 1945 


RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York Chappaqua 1-0715 








Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building Telephone 
Detroit 26, Michigan WOodward 5-3796 








QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASQC 


267 HAWTHORNE ST 
MALDEN, MASS. 


DAvenport 4-5446 
Organizing for Quality Training 








INDUSTRIAL QUALITY CONTROL 











Quality control is a painstaking technique for endowing components 
and systems with hidden assets of performance reliability. The quality 
control manager has an obligation to company and customer alike to 
mold top standards of quality into the equipment. 





Alert quality control supervisors across industry find that by speci- 
fying General Transistor they can run a production operation with 
unprecedented smoothness, and deliver end equipment with end- 
lessly duplicated high quality . . . the hidden assets which spark 
high reliability. 


These assets are built into every transistor and diode product be- 
cause GT has taken pains in the following ways: 


GT continually expands its semiconductor research 
program in order to develop products to suit its 
customers’ needs. 


GT selects only the highest quality materials and 
imposes the most rigid process controls and pro- 
duction standards. 


GT semiconductor products are designed to strin- 
gent military and commercial specitications, call- 
ing for the most demanding environmental and 
operational capabilities 


GT's 100% final inspection of all parameters 
backs up exhaustive statistical process inspection 


GT germanium and silicon transistors and diodes 
are warranted to be free of defects caused by 
faulty materials or poor workmanship. 


The benefits and advantages of such precision and adherence to 
technical standards are being acknowledged day after day. Every 
month GT transistors and diodes are being specified for use in 
millions of dollars worth of newly manufactured equipment (com 
puters, missiles, military electronics and telemetering packages) 


Simplify your quality control problem . use GT 


. “YEARS AHEAD IN RELIABILITY” 
GENERAL TRANSISTOR 


Cc ° R P ° R 


91.27 138TH PLACE © JAMAICA 





NEW... 


CARL 


ZEISS |} 


Universal Measuring 
Microscope 








Utmost accuracy 
and versatility 


Combines a series of 


different measuring instruments 


MADE IN WEST GERMANY 


This new instrument enables you to handle the most varied problems with 
the greatest ease. Measurements can be made in plane rectangular and polar 
coordinates as well as in three-space rectangular and cylindrical coordinates. 


The instrument embodies high precision glass scales and circles which can 
be read respectively to .00005 inch and 1’ of arc. By means of a new beam- 
splitting device, line and center symmetrical measurements can be made by 
a single or double reversed image in complementary colors. Certainty of 
setting is thereby greatly increased, and extremely difficult precision parts 
can be checked in far shorter time, with higher accuracy then ever before. 


: ; An optical internal-measuring device permits measurements of smallest 
Write for booklet on this holes without any physical pressure. 


most advanced instrument Inclined binocular tube aflords most comfortable viewing. Push-button 
control automatically projects the specimen image and all scales into binocu- 
lar tube. Offers many other features such as comparison drawing device, 


projection and photographic attachments, ete. 





CARL ZEISS, eve ath) 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 














